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R o t o r c r a f t A i r w o r t h i n e s s ; T r a n s p o r t C a t e g o r i e s 
Subpart A—General 

Applicability and Definitions 
7.0 Applicability of this part. This part 

establishes standards with which compli
ance shall be demonstrated for the issuance 
of and changes to type certificates for Trans
port Category A and Transport Category B 
rotorcraft. This part, until superseded or 
rescinded, shall apply to all transport cate
gory rotorcraft for which applications for 
type certification in the transport categories 
are made after the effective date of this part 
(August 1, 1956). 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 

7.1 Definitions. As used in this part 
terms are defined as follows: 

(a) Administration. 
(1) Administrator. The Administrator 

is the Administrator of the Federal Aviation 
Agency. 

(2) Applicant. An applicant is a per
son or persons applying for approval of a 
rotorcraft or any part thereof. 

(3) Approved. Approved, when used 
alone or as modifying terms such as means, 
devices, specifications, etc., means approved 
by the Administrator. (See sec. 7.18). (b) Rotorcraft types. 

(1) Rotorcraft. A rotorcraft is any air
craft deriving its principal lift from one or 
more rotors. 

(2) Helicopter. A helicopter is a ro
torcraft which depends principally for its 
support and motion in the air upon the lift 
generated by one or more power-driven ro
tors, rotating on substantially vertical axes. 

(3) Gyroplane. A gyroplane is a ro
torcraft which depends principally for its 
support upon the lift generated by one or 
more rotors which are not power driven, ex
cept for initial starting, and which are 
caused to rotate by the action of the air 

when the rotorcraft is in motion. The pro
pulsion is independent of the rotor system 
and usually consists of conventional pro
pellers. 

(4) Gyrodyne. A gyrodyne is a rotor
craft which depends principally for its sup
port upon the lift generated by one or more 
rotors, which are partially power driven, ro
tating on substantially vertical axes. The 
propulsion is independent of the rotor sys
tem and usually consists of conventional 
propellers. 

(c) General design. 
(1) Standard atmosphere. The stand

ard atmosphere is an atmosphere (see 
NACA Technical Report 1235) defined as 
follows: 

(i) The air is a dry, perfect gas, 
(ii) The temperature at sea level is 

59° F., 
(iii) The pressure at sea level is 29.92 

inches Hg. 
(iv) The temperature gradient from 

sea level to the altitude at which the tem
perature equals -69.7° F. is -0.003566° 
F./f t. and zero thereabove, and 

(v) The density p0 at sea level under 
the above conditions is 0.002377 pound 
secVft*. 

(2) Maximum anticipated air temperature. The maximum anticipated air temper
ature is a temperature specified for the pur
pose of compliance with the powerplant 
cooling standards. (See sec. 7.451.) 

(3) Aerodynamic coefficients. Aerody
namic coefficients are nondimensional coef
ficients for forces and moments. They cor
respond with those adopted by the National 
Aeronautics and Space Administration (for
merly the National Advisory Committee for 
Aeronautics). 

(4) Autoroiation. Autorotation is a ro
torcraft Sight condition in which the lifting 

CAM 1 1 



7.1 

r o t o r i s d r i v e n e n t i r e l y b y t h e a c t i o n o f t h e 
a i r w h e n t h e r o t o r c r a f t i s i n m o t i o n . 

( 5 ) Autorotative landing. A n a u t o r o -
t a t i v e l a n d i n g i s a n y l a n d i n g o f a r o t o r c r a f t 
i n w h i c h t h e e n t i r e m a n e u v e r i s a c c o m 
p l i s h e d w i t h o u t t h e a p p l i c a t i o n o f p o w e r t o 
t h e r o t o r . 

( 6 ) D e l e t e d . 
( 7 ) Ground resonance. G r o u n d r e s 

o n a n c e i s t h e m e c h a n i c a l i n s t a b i l i t y e n 
c o u n t e r e d w h e n t h e r o t o r c r a f t i s i n c o n t a c t 
w i t h t h e g r o u n d . 

(8) Mechanical i n s t a b i l i t y . M e c h a n i c a l 
i n s t a b i l i t y i s a n u n s t a b l e r e s o n a n t c o n d i 
t i o n d u e t o t h e i n t e r a c t i o n b e t w e e n t h e r o t o r 
b l a d e s a n d t h e r o t o r c r a f t s t r u c t u r e , w h i l e 
t h e r o t o r c r a f t i s o n t h e g r o u n d o r a i r b o r n e . 

( d ) Weights. 

( 1 ) Maximum weight. T h e m a x i m u m 
w e i g h t o f t h e r o t o r c r a f t i s t h a t m a x i m u m a t 
w h i c h c o m p l i a n c e w i t h t h e r e q u i r e m e n t s o f 
t h i s p a r t i s d e m o n s t r a t e d . ( S e e s e c . 7 . 1 0 1 . ) 

( 2 ) Minimum weight. T h e m i n i m u m 
w e i g h t o f t h e r o t o r c r a f t i s t h a t m i n i m u m 
a t w h i c h c o m p l i a n c e w i t h t h e r e q u i r e m e n t s 
o f t h i s p a r t i s d e m o n s t r a t e d . ( S e e s e c . 
7 . 1 0 1 . ) 

( 3 ) Empty weight. T h e e m p t y w e i g h t 
o f t h e r o t o r c r a f t i s a r e a d i l y r e p r o d u c i b l e 
w e i g h t w h i c h i s u s e d i n t h e d e t e r m i n a t i o n o f 
t h e o p e r a t i n g w e i g h t s . ( S e e s e c . 7 . 1 0 4 . ) 

( 4 ) Design maximum weight. T h e d e 

s i g n m a x i m u m w e i g h t i s t h e m a x i m u m 
w e i g h t o f t h e r o t o r c r a f t a t w h i c h c o m p l i a n c e 
i s s h o w n w i t h t h e s t r u c t u r a l l o a d i n g c o n d i 
t i o n s . ( S e e s e c . 7 . 1 0 1 . ) 

( 5 ) Design minimum weight. T h e d e 

s i g n m i n i m u m w e i g h t i s t h e m i n i m u m w e i g h t 
o f t h e r o t o r c r a f t a t w h i c h c o m p l i a n c e i s 
s h o w n w i t h t h e s t r u c t u r a l l o a d i n g c o n d i 
t i o n s . ( S e e s e c . 7 . 1 0 1 . ) 

( 6 ) Design unit weight. T h e d e s i g n 
u n i t w e i g h t i s a r e p r e s e n t a t i v e w e i g h t u s e d 
t o s h o w c o m p l i a n c e w i t h t h e s t r u c t u r a l d e 
s i g n r e q u i r e m e n t s : 

( i ) G a s o l i n e 6 p o u n d s p e r U . S . g a l l o n . 
F o r o t h e r f u e l s , a d e s i g n u n i t w e i g h t o r 
r a n g e o f w e i g h t s a p p r o p r i a t e t o t h e t y p e o f 
f u e l s h a l l b e e s t a b l i s h e d . 
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( i i ) L u b r i c a t i n g o i l 7 . 5 p o u n d s p e r 
U . S . g a l l o n . 

( i i i ) C r e w a n d p a s s e n g e r s 1 7 0 p o u n d s 
p e r p e r s o n . 

( e ) Speeds. 

( 1 ) I A S . I n d i c a t e d a i r s p e e d i s e q u a l t o 
t h e p i t o t s t a t i c a i r s p e e d i n d i c a t o r r e a d i n g a s 
i n s t a l l e d i n t h e r o t o r c r a f t w i t h o u t c o r r e c t i o n 
f o r a i r s p e e d i n d i c a t o r s y s t e m e r r o r s b u t i n 
c l u d i n g t h e s e a l e v e l s t a n d a r d a d i a b a t i c 
c o m p r e s s i b l e flow c o r r e c t i o n . ( T h i s l a t t e r 
c o r r e c t i o n i s i n c l u d e d i n t h e c a l i b r a t i o n o f 
t h e a i r s p e e d i n s t r u m e n t d i a l s . ) ( S e e s e e s . 
7 . 6 1 2 a n d 7 . 7 3 2 . ) 

( 2 ) C A S . C a l i b r a t e d a i r s p e e d i s e q u a l 
t o t h e a i r s p e e d i n d i c a t o r r e a d i n g c o r r e c t e d 
f o r p o s i t i o n a n d i n s t r u m e n t e r r o r . ( A s a 
r e s u l t o f t h e s e a l e v e l a d i a b a t i c c o m p r e s s i b l e 
flow c o r r e c t i o n t o t h e a i r s p e e d i n s t r u m e n t 
d i a l , C A S i s e q u a l t o t h e t r u e a i r s p e e d T A S 
i n s t a n d a r d a t m o s p h e r e a t s e a l e v e l . ) 

( 3 ) E A S . E q u i v a l e n t a i r s p e e d i s e q u a l 
t o t h e a i r s p e e d i n d i c a t o r r e a d i n g c o r r e c t e d 
f o r p o s i t i o n e r r o r , i n s t r u m e n t e r r o r , a n d f o r 
a d i a b a t i c c o m p r e s s i b l e flow f o r t h e p a r t i c u 
l a r a l t i t u d e . ( E A S i s e q u a l t o C A S a t s e a 
l e v e l i n s t a n d a r d a t m o s p h e r e . ) 

( 4 ) T A S . T r u e a i r s p e e d o f t h e r o t o r 
c r a f t r e l a t i v e t o u n d i s t u r b e d a i r . T A S = 
E A S ( P o / P ) v * ) 

( 5 ) Vx. T h e m a x i m u m s p e e d o b t a i n 
a b l e i n l e v e l flight w i t h r a t e d r p m a n d p o w e r . 

( 6 ) VNE> T h e n e v e r - e x c e e d s p e e d . ( S e e 
s e c . 7 . 7 1 1 . ) 

( 7 ) VX. T h e s p e e d f o r b e s t a n g l e o f 
c l i m b . 

(8) Vy. T h e s p e e d f o r b e s t r a t e o f 
c l i m b . 

( f ) S t r u c t u r a l . 

( 1 ) L i m i t load. A l i m i t l o a d i s t h e m a x 
i m u m l o a d a n t i c i p a t e d i n n o r m a l c o n d i t i o n s 
o f o p e r a t i o n . ( S e e s e c . 7 . 2 0 0 . ) 

( 2 ) Ultimate load. A n u l t i m a t e l o a d i s 
a l i m i t l o a d m u l t i p l i e d b y t h e a p p r o p r i a t e 
f a c t o r o f s a f e t y . ( S e e s e c . 7 . 2 0 0 . ) 

( 3 ) Factor of safety. T h e f a c t o r o f 
s a f e t y i s a d e s i g n f a c t o r u s e d t o p r o v i d e f o r 
t h e p o s s i b i l i t y o f l o a d s g r e a t e r t h a n t h o s e 
a n t i c i p a t e d i n n o r m a l c o n d i t i o n s o f o p e r a -
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t i o n a n d f o r u n c e r t a i n t i e s i n d e s i g n . ( S e e 
s e c . 7 . 2 0 0 . ) 

(4) Load factor. T h e l o a d f a c t o r i s t h e 
r a t i o o f a s p e c i f i e d l o a d t o t h e t o t a l w e i g h t 
o f t h e r o t o r c r a f t ; t h e s p e c i f i e d l o a d m a y b e 
e x p r e s s e d i n t e r m s o f a n y o f t h e f o l l o w i n g : 
a e r o d y n a m i c f o r c e s , i n e r t i a f o r c e s , o r g r o u n d 
o r w a t e r r e a c t i o n s . 

( 5 ) L i m i t load factor. T h e l i m i t l o a d 
f a c t o r i s t h e l o a d f a c t o r c o r r e s p o n d i n g w i t h 
l i m i t l o a d s . 

( 6 ) Ultimate toad factor. T h e u l t i m a t e 
l o a d f a c t o r i s t h e l o a d f a c t o r c o r r e s p o n d i n g 
w i t h u l t i m a t e l o a d s . 

( 7 ) F i t t i n g . A fitting i s a p a r t o r t e r 
m i n a l u s e d t o j o i n o n e s t r u c t u r a l m e m b e r t o 
a n o t h e r . ( S e e s e c . 7 . 3 0 7 ( d ) . ) 

( g ) Powerplant installation? 

1 F o r e n g i n e a i r w o r t h i n e s s r e q u i r e m e n t s s e e P a r t 1 3 o f t h i s 
s u b c h a p t e r . 

(1) Brake horsepower. B r a k e h o r s e 
p o w e r i s t h e p o w e r d e l i v e r e d a t t h e p r o p e l l e r 
s h a f t o f t h e e n g i n e . 

( 2 ) Takeoff power or thrust. 

( i ) T a k e o f f p o w e r f o r r e c i p r o c a t i n g 
e n g i n e s i s t h e b r a k e h o r s e p o w e r d e v e l o p e d 
u n d e r s t a n d a r d s e a l e v e l c o n d i t i o n s , u n d e r 
t h e m a x i m u m c o n d i t i o n s o f c r a n k s h a f t r o 
t a t i o n a l s p e e d a n d e n g i n e m a n i f o l d p r e s s u r e 
a p p r o v e d f o r t h e n o r m a l t a k e o f f , a n d l i m 
i t e d i n u s e t o a m a x i m u m c o n t i n u o u s p e r i o d 
a s i n d i c a t e d i n t h e a p p r o v e d e n g i n e s p e c i f i c a 
t i o n . 

( i i ) T a k e o f f p o w e r f o r t u r b i n e e n 
g i n e s i s t h e b r a k e h o r s e p o w e r d e v e l o p e d 
u n d e r s t a t i c c o n d i t i o n s a t s p e c i f i e d a l t i t u d e s 
a n d a t m o s p h e r i c t e m p e r a t u r e s , u n d e r t h e 
m a x i m u m c o n d i t i o n s o f e n g i n e r o t o r s h a f t 
r o t a t i o n a l s p e e d a n d g a s t e m p e r a t u r e a p 
p r o v e d f o r n o r m a l t a k e o f f , a n d l i m i t e d i n 
u s e t o a m a x i m u m c o n t i n u o u s p e r i o d a s i n 
d i c a t e d i n t h e a p p r o v e d e n g i n e s p e c i f i c a t i o n . 

( i i i ) T a k e o f f t h r u s t f o r t u r b i n e e n 
g i n e s i s t h e j e t t h r u s t d e v e l o p e d u n d e r s t a t i c 
c o n d i t i o n s a t s p e c i f i e d a l t i t u d e s a n d a t m o s 
p h e r i c t e m p e r a t u r e s , u n d e r t h e m a x i m u m 
c o n d i t i o n s o f e n g i n e r o t o r s h a f t r o t a t i o n a l 
s p e e d a n d g a s t e m p e r a t u r e a p p r o v e d f o r t h e 
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n o r m a l t a k e o f f , a n d l i m i t e d i n u s e t o a m a x i 
m u m c o n t i n u o u s p e r i o d a s i n d i c a t e d i n t h e 
a p p r o v e d e n g i n e s p e c i f i c a t i o n . 

( 3 ) Maximum continuous power or 

thrust. 

( i ) M a x i m u m c o n t i n u o u s p o w e r f o r 
r e c i p r o c a t i n g e n g i n e s i s t h e b r a k e h o r s e 
p o w e r d e v e l o p e d i n s t a n d a r d a t m o s p h e r e 
a t a s p e c i f i e d a l t i t u d e , u n d e r t h e m a x i m u m 
c o n d i t i o n s o f c r a n k s h a f t r o t a t i o n a l s p e e d 
a n d e n g i n e m a n i f o l d p r e s s u r e , a n d a p p r o v e d 
f o r u s e d u r i n g p e r i o d s o f u n r e s t r i c t e d d u r a 
t i o n . 

( i i ) M a x i m u m c o n t i n u o u s p o w e r f o r 
t u r b i n e e n g i n e s i s t h e b r a k e h o r s e p o w e r d e 
v e l o p e d a t s p e c i f i e d a l t i t u d e s , a t m o s p h e r i c 
t e m p e r a t u r e s , a n d f l i g h t s p e e d s , u n d e r t h e 
m a x i m u m c o n d i t i o n s o f e n g i n e r o t o r s h a f t 
r o t a t i o n a l s p e e d a n d g a s t e m p e r a t u r e , a n d 
a p p r o v e d f o r u s e d u r i n g p e r i o d s o f u n r e 
s t r i c t e d d u r a t i o n . 

( i i i ) M a x i m u m c o n t i n u o u s t h r u s t f o r 
t u r b i n e e n g i n e s i s t h e j e t t h r u s t d e v e l o p e d a t 
s p e c i f i e d a l t i t u d e s , a t m o s p h e r i c t e m p e r a 
t u r e s , a n d flight s p e e d s , u n d e r t h e m a x i m u m 
c o n d i t i o n s o f e n g i n e r o t o r s h a f t r o t a t i o n a l 
s p e e d a n d g a s t e m p e r a t u r e , a n d a p p r o v e d f o r 
u s e d u r i n g p e r i o d s o f u n r e s t r i c t e d d u r a t i o n . 

( 4 ) Gas temperature. G a s t e m p e r a t u r e 
f o r t u r b i n e e n g i n e s i s t h e t e m p e r a t u r e o f t h e 
g a s s t r e a m o b t a i n e d a s i n d i c a t e d i n t h e a p 
p r o v e d e n g i n e s p e c i f i c a t i o n . 

( 5 ) Manifold pressure. M a n i f o l d p r e s 
s u r e i s t h e a b s o l u t e p r e s s u r e m e a s u r e d a t t h e 
a p p r o p r i a t e p o i n t i n t h e i n d u c t i o n s y s t e m , 
u s u a l l y i n i n c h e s o f m e r c u r y . 

( 6 ) Critical altitude. T h e c r i t i c a l a l t i 
t u d e i s t h e m a x i m u m a l t i t u d e a t w h i c h i n 
s t a n d a r d a t m o s p h e r e i t i s p o s s i b l e t o m a i n 
t a i n , a t a s p e c i f i e d r o t a t i o n a l s p e e d , a s p e c i 
fied p o w e r o r a s p e c i f i e d m a n i f o l d p r e s s u r e . 
U n l e s s o t h e r w i s e s t a t e d , t h e c r i t i c a l a l t i t u d e 
i s t h e m a x i m u m a l t i t u d e a t w h i c h i t i s p o s 
s i b l e t o m a i n t a i n , a t t h e m a x i m u m c o n t i n u 
o u s r o t a t i o n a l s p e e d , o n e o f t h e f o l l o w i n g : 

( i ) T h e m a x i m u m c o n t i n u o u s p o w e r , 
i n t h e c a s e o f e n g i n e s f o r w h i c h t h i s p o w e r 
r a t i n g i s t h e s a m e a t s e a l e v e l a n d a t t h e 
r a t e d a l t i t u d e . 
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7.10 
( i i ) T h e m a x i m u m c o n t i n u o u s r a t e d 

m a n i f o l d p r e s s u r e , i n t h e c a s e o f e n g i n e s t h e 
m a x i m u m c o n t i n u o u s p o w e r o f w h i c h i s g o v 
e r n e d b y a c o n s t a n t m a n i f o l d p r e s s u r e , 

( h ) Propellers and rotors.2 

3 F o r p r o p e l l e r a i r w o r t h i n e s s r e q u i r e m e n t s s e e P a r t li of t h i s 
s u b c h a p t e r . 

( 1 ) Rotor. R o t o r i s a s y s t e m o f r o t a t 
i n g a i r f o i l s . 

( 2 ) Main rotor. T h e m a i n r o t o r i s t h e 
m a i n s y s t e m o f r o t a t i n g a i r f o i l s p r o v i d i n g 
s u s t e n t a t i o n f o r t h e r o t o r c r a f t . 

( 3 ) Auxiliary rotor. A n a u x i l i a r y r o t o r 
i s o n e w h i c h s e r v e s e i t h e r t o c o u n t e r a c t t h e 
e f f e c t o f t h e m a i n r o t o r t o r q u e o n t h e r o t o r -
c r a f t , o r t o m a n e u v e r t h e r o t o r c r a f t a b o u t 
o n e o r m o r e o f i t s t h r e e p r i n c i p a l a x e s . 

( 4 ) Axis of no feathering. T h e a x i s o f 
n o f e a t h e r i n g i s t h e a x i s a b o u t w h i c h t h e r e 
i s n o first h a r m o n i c f e a t h e r i n g o r c y c l i c 
p i t c h v a r i a t i o n . 3 

» S e e N A C A T e c h n i c a l N o t e N o . 1 6 0 4 . 

( 5 ) Plane of rotor disc. T h e p l a n e o f 
r o t o r d i s c i s a r e f e r e n c e p l a n e a t r i g h t a n g l e s 
t o t h e a x i s o f n o f e a t h e r i n g . 

( 6 ) Tip speed ratio. T h e t i p s p e e d r a t i o 
i s t h e r a t i o o f t h e r o t o r p l a n e flight v e l o c i t y 
c o m p o n e n t i n t h e p l a n e o f r o t o r d i s c t o t h e 
r o t a t i o n a l t i p s p e e d o f t h e r o t o r b l a d e s e x 
p r e s s e d a s f o l l o w s : 

V c o s a 
l>=

 O R ; 

w h e r e : 

F = a i r s p e e d o f t h e r o t o r c r a f t a l o n g flight p a t h 

( f p s ) , 

a = a n g l e b e t w e e n p r o j e c t i o n i n p l a n e o f s y m m e t r y 
o f a x i s o f n o f e a t h e r i n g a n d a l i n e p e r p e n d i c 
u l a r t o t h e f l i g h t p a t h ( r a d i a n s , p o s i t i v e w h e n 
a x i s i s p o i n t i n g a f t ) , 

J 2 = a n g u l a r v e l o c i t y o f r o t o r ( r a d i a n s p e r s e c o n d ) , 
a n d 

A = r o t o r r a d i u s ( f t . ) . 

( i ) Fire protection. 
( 1 ) Fireproof. F i r e p r o o f m a t e r i a l 

m e a n s a m a t e r i a l w h i c h w i l l w i t h s t a n d h e a t 
a t l e a s t a s w e l l a s s t e e l i n d i m e n s i o n s a p p r o 
p r i a t e f o r t h e p u r p o s e f o r w h i c h i t i s t o b e 
u s e d . W h e n a p p l i e d t o m a t e r i a l a n d p a r t s 
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u s e d t o c o n f i n e f i r e s i n d e s i g n a t e d fire z o n e s , 
fireproof m e a n s t h a t t h e m a t e r i a l o r p a r t 
w i l l p e r f o r m t h i s f u n c t i o n u n d e r t h e m o s t 
s e v e r e c o n d i t i o n s o f fire a n d d u r a t i o n l i k e l y 
t o o c c u r i n s u c h z o n e s . 

( 2 ) Fire-resistant. W h e n a p p l i e d t o 
s h e e t o r s t r u c t u r a l m e m b e r s , fire-resistant 
m a t e r i a l m e a n s a m a t e r i a l w h i c h w i l l w i t h 
s t a n d h e a t a t l e a s t a s w e l l a s a l u m i n u m a l l o y 
i n d i m e n s i o n s a p p r o p r i a t e f o r t h e p u r p o s e 
f o r w h i c h i t i s t o b e u s e d . W h e n a p p l i e d t o 
fluid-carrying l i n e s , o t h e r flammable fluid 
s y s t e m c o m p o n e n t s , w i r i n g , a i r d u c t s , fit
t i n g s , a n d p o w e r p l a n t c o n t r o l s , t h i s t e r m 
r e f e r s t o a l i n e a n d fitting a s s e m b l y , c o m p o 
n e n t , w i r i n g o r d u c t , o r c o n t r o l s w h i c h w i l l 
p e r f o r m t h e i n t e n d e d f u n c t i o n s u n d e r t h e 
h e a t a n d o t h e r c o n d i t i o n s l i k e l y t o o c c u r a t 
t h e p a r t i c u l a r l o c a t i o n . 

( 3 ) Flame-resistant. F l a m e - r e s i s t a n t 
m a t e r i a l m e a n s m a t e r i a l w h i c h w i l l n o t s u p 
p o r t c o m b u s t i o n t o t h e p o i n t o f p r o p a g a t i n g , 
b e y o n d s a f e l i m i t s , a flame a f t e r t h e r e m o v a l 
o f t h e i g n i t i o n s o u r c e . 

( 4 ) Flash-resistant. F l a s h - r e s i s t a n t 
m a t e r i a l m e a n s m a t e r i a l w h i c h w i l l n o t 
b u r n v i o l e n t l y w h e n i g n i t e d . 

( 5 ) Flammable. F l a m m a b l e p e r t a i n s t o 
t h o s e fluids o r g a s e s w h i c h w i l l i g n i t e r e a d i l y 
o r e x p l o d e . 

( j ) Miscellaneous. 
(1) Protective breathing equipment. 

P r o t e c t i v e b r e a t h i n g e q u i p m e n t i s e q u i p m e n t 
d e s i g n e d t o p r e v e n t t h e b r e a t h i n g o f n o x i o u s 
g a s e s w h i c h m i g h t b e p r e s e n t a s c o n t a m i 
n a n t s i n t h e a i r w i t h i n t h e r o t o r c r a f t i n 
e m e r g e n c y s i t u a t i o n s ( s e e s e c . 7 . 6 4 6 ) . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 

Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7-2, 23 F .K . 2592, 

Apr. 19, 1958, effective May 17, 1 9 5 8 ; Amdt. 7 - i , 24 

F . R . 7074, Sept. 1, 1959, effective Oct. 1, 1959 . ) 

C e r t i f i c a t i o n 

7.10 Eligibility for type certificates. A 
r o t o r c r a f t s h a l l b e e l i g i b l e f o r t y p e c e r t i f i c a 
t i o n u n d e r t h e p r o v i s i o n s o f t h i s p a r t i f i t 
c o m p l i e s w i t h t h e a i r w o r t h i n e s s p r o v i s i o n s 
h e r e i n a f t e r e s t a b l i s h e d o r i f t h e A d m i n i s -
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t r a t o r finds t h a t t h e p r o v i s i o n o r p r o v i s i o n s 
n o t c o m p l i e d w i t h a r e c o m p e n s a t e d f o r b y 
f a c t o r s w h i c h p r o v i d e a n e q u i v a l e n t l e v e l o f 
s a f e t y : Provided, T h a t t h e A d m i n i s t r a t o r 
finds n o f e a t u r e o r c h a r a c t e r i s t i c o f t h e 
r o t o r c r a f t w h i c h r e n d e r s i t u n s a f e . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 1 1 Designation of applicable regular 

Hons, T h e p r o v i s i o n s o f t h i s s e c t i o n s h a l l 
a p p l y t o a l l r o t o r c r a f t t y p e s c e r t i f i c a t e d 
u n d e r t h i s p a r t i r r e s p e c t i v e o f t h e d a t e o f 
a p p l i c a t i o n f o r t y p e c e r t i f i c a t e . 

( a ) U n l e s s o t h e r w i s e e s t a b l i s h e d b y t h e 
A d m i n i s t r a t o r , t h e r o t o r c r a f t s h a l l c o m p l y 
w i t h t h e p r o v i s i o n s o f t h i s p a r t t o g e t h e r w i t h 
a l l a m e n d m e n t s t h e r e t o e f f e c t i v e o n t h e d a t e 
o f a p p l i c a t i o n f o r t y p e c e r t i f i c a t e , e x c e p t 
t h a t c o m p l i a n c e w i t h l a t e r e f f e c t i v e a m e n d 
m e n t s m a y b e e l e c t e d o r r e q u i r e d p u r s u a n t 
t o p a r a g r a p h s ( c ) , ( d ) , a n d ( e ) o f t h i s 
s e c t i o n . 

( b ) I f t h e i n t e r v a l b e t w e e n t h e d a t e o f a p 
p l i c a t i o n f o r t y p e c e r t i f i c a t e a n d t h e i s s u a n c e 
o f t h e c o r r e s p o n d i n g t y p e c e r t i f i c a t e e x c e e d s 
five y e a r s , a n e w a p p l i c a t i o n f o r t y p e c e r 
t i f i c a t e s h a l l b e r e q u i r e d [ n o t w i t h s t a n d i n g 
t h e a p p l i c a n t m a y h a v e b e e n i s s u e d a p r o v i 
s i o n a l t y p e c e r t i f i c a t e ] . A t t h e o p t i o n o f 
t h e a p p l i c a n t , a n e w a p p l i c a t i o n m a y b e filed 
p r i o r t o t h e e x p i r a t i o n o f t h e five-year p e r i o d . 
I n e i t h e r i n s t a n c e t h e a p p l i c a b l e r e g u l a t i o n s 
s h a l l b e t h o s e e f f e c t i v e o n t h e d a t e o f t h e 
n e w a p p l i c a t i o n i n a c c o r d a n c e w i t h p a r a 
g r a p h ( a ) o f t h i s s e c t i o n . 

( c ) D u r i n g t h e i n t e r v a l b e t w e e n filing t h e 
a p p l i c a t i o n a n d t h e i s s u a n c e o f a t y p e c e r 
t i f i c a t e , t h e a p p l i c a n t m a y e l e c t t o s h o w 
c o m p l i a n c e w i t h a n y a m e n d m e n t o f t h i s p a r t 
w h i c h b e c o m e s e f f e c t i v e d u r i n g t h a t i n t e r v a l , 
i n w h i c h c a s e a l l o t h e r a m e n d m e n t s f o u n d 
b y t h e A d m i n i s t r a t o r t o b e d i r e c t l y r e l a t e d 
s h a l l b e c o m p l i e d w i t h . 

( d ) E x c e p t a s o t h e r w i s e p r o v i d e d b y t h e 
A d m i n i s t r a t o r p u r s u a n t t o s e c t i o n 1 . 2 4 o f 
t h i s s u b c h a p t e r , a c h a n g e t o t h e t y p e c e r t i f i 
c a t e ( s e e s e c . 7 . 1 3 ( b ) ) m a y b e a c c o m p l i s h e d , 
a t t h e o p t i o n o f t h e h o l d e r o f t h e t y p e c e r -

7 . 1 1 

t i f i c a t e , e i t h e r i n a c c o r d a n c e w i t h t h e r e g u 
l a t i o n s i n c o r p o r a t e d b y r e f e r e n c e i n t h e t y p e 
c e r t i f i c a t e p u r s u a n t t o s e c t i o n 7 . 1 3 ( c ) , o r i n 
a c c o r d a n c e w i t h s u b s e q u e n t a m e n d m e n t s t o 
s u c h r e g u l a t i o n s i n e f f e c t o n t h e d a t e o f a p 
p l i c a t i o n f o r a p p r o v a l o f t h e c h a n g e , s u b j e c t 
t o t h e f o l l o w i n g p r o v i s i o n s : 

( 1 ) W h e n t h e a p p l i c a n t e l e c t s t o s h o w 
c o m p l i a n c e w i t h a n a m e n d m e n t t o t h e r e g u 
l a t i o n s i n e f f e c t o n t h e d a t e o f a p p l i c a t i o n 
f o r a p p r o v a l o f a c h a n g e , h e s h a l l s h o w c o m 
p l i a n c e w i t h a l l a m e n d m e n t s w h i c h t h e A d 
m i n i s t r a t o r finds a r e d i r e c t l y r e l a t e d t o t h e 
p a r t i c u l a r a m e n d m e n t s e l e c t e d b y t h e 
a p p l i c a n t . 

( 2 ) W h e n t h e c h a n g e c o n s i s t s o f a n e w 
d e s i g n o r a s u b s t a n t i a l l y c o m p l e t e r e d e s i g n 
o f a c o m p o n e n t , e q u i p m e n t i n s t a l l a t i o n , o r 
s y s t e m i n s t a l l a t i o n o f t h e r o t o r c r a f t , a n d t h e 
A d m i n i s t r a t o r finds t h a t t h e r e g u l a t i o n s i n 
c o r p o r a t e d b y r e f e r e n c e i n t h e t y p e c e r t i f i 
c a t e p u r s u a n t t o s e c t i o n 7 . 1 3 ( c ) d o n o t p r o 
v i d e c o m p l e t e s t a n d a r d s w i t h r e s p e c t t o s u c h 
c h a n g e , h e s h a l l r e q u i r e c o m p l i a n c e w i t h 
s u c h p r o v i s i o n s o f t h e r e g u l a t i o n s i n e f f e c t 
o n t h e d a t e o f a p p l i c a t i o n f o r a p p r o v a l o f 
t h e c h a n g e a s h e finds w i l l p r o v i d e a l e v e l o f 
s a f e t y e q u a l t o t h a t e s t a b l i s h e d b y t h e r e g u 
l a t i o n s i n c o r p o r a t e d b y r e f e r e n c e a t t h e t i m e 
o f i s s u a n c e o f t h e t y p e c e r t i f i c a t e . 

NOTE: Examples of new or redesigned components 
and installations which might require compliance with 
regulations in effect on the date of application for 
approval, are: New powerplant installation which is 
likely to introduce additional fire or operational haz
ards unless additional protective measures are incor
porated; the installation of a new rotor system or a 
new electric power system. 

( e ) I f c h a n g e s l i s t e d i n s u b p a r a g r a p h s ( 1 ) 
t h r o u g h ( 3 ) o f t h i s p a r a g r a p h a r e m a d e , t h e 
r o t o r c r a f t s h a l l b e c o n s i d e r e d a s a n e w t y p e , 
i n w h i c h c a s e a n e w a p p l i c a t i o n f o r t y p e c e r 
t i f i c a t e s h a l l b e r e q u i r e d a n d t h e r e g u l a t i o n s 
t o g e t h e r w i t h a l l a m e n d m e n t s t h e r e t o e f f e c 
t i v e o n t h e d a t e o f t h e n e w a p p l i c a t i o n s h a l l 
b e m a d e a p p l i c a b l e i n a c c o r d a n c e w i t h p a r a 
g r a p h s ( a ) , ( b ) , ( c ) , a n d ( d ) o f t h i s s e c t i o n . 

( 1 ) A c h a n g e i n t h e n u m b e r o f e n g i n e s 
o r r o t o r s ; 
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7.12 
( 2 ) A c h a n g e t o e n g i n e s o r r o t o r s e m 

p l o y i n g d i f f e r e n t p r i n c i p l e s o f o p e r a t i o n o r 
p r o p u l s i o n ; 

( 3 ) A c h a n g e i n d e s i g n , c o n f i g u r a t i o n , 
p o w e r , o r w e i g h t w h i c h t h e A d m i n i s t r a t o r 
finds i s s o e x t e n s i v e a s t o r e q u i r e a s u b s t a n 
t i a l l y c o m p l e t e i n v e s t i g a t i o n o f c o m p l i a n c e 
w i t h t h e r e g u l a t i o n s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -5 , 27 F.H. 2999, 
Mar. 30, 1962, effective May 3, 1962 . ) 

7 . 1 2 Recording of applicable regulations. 

T h e A d m i n i s t r a t o r , u p o n t h e i s s u a n c e o f a 
t y p e c e r t i f i c a t e , s h a l l r e c o r d t h e a p p l i c a b l e 
r e g u l a t i o n s w i t h w h i c h c o m p l i a n c e w a s d e m 
o n s t r a t e d . T h e r e a f t e r , t h e A d m i n i s t r a t o r 
s h a l l r e c o r d t h e a p p l i c a b l e r e g u l a t i o n s f o r 
e a c h c h a n g e i n t h e t y p e c e r t i f i c a t e w h i c h i s 
a c c o m p l i s h e d i n a c c o r d a n c e w i t h r e g u l a t i o n s 
o t h e r t h a n t h o s e r e c o r d e d a t t h e t i m e o f i s 
s u a n c e o f t h e t y p e c e r t i f i c a t e . ( S e e s e c . 
7 . 1 1 . ) 

(New P a r t 7, 21 P .R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 1 3 Type certificate. 

( a ) A n a p p l i c a n t s h a l l b e i s s u e d a t y p e 
c e r t i f i c a t e w h e n h e d e m o n s t r a t e s t h e e l i g i 
b i l i t y o f t h e r o t o r c r a f t b y c o m p l y i n g w i t h 
t h e r e q u i r e m e n t s o f t h i s p a r t i n a d d i t i o n t o 
t h e a p p l i c a b l e r e q u i r e m e n t s i n P a r t 1 o f t h i s 
s u b c h a p t e r . 

( b ) T h e t y p e c e r t i f i c a t e s h a l l b e d e e m e d 
t o i n c l u d e t h e t y p e d e s i g n ( s e e s e c . 7 . 1 4 ( b ) ) , 
t h e o p e r a t i n g l i m i t a t i o n s f o r t h e r o t o r c r a f t 
( s e e s e c . 7 . 7 0 0 ) , a n d a n y o t h e r c o n d i t i o n s o r 
l i m i t a t i o n s p r e s c r i b e d b y t h e r e g u l a t i o n s i n 
t h i s s u b c h a p t e r . 

( c ) T h e a p p l i c a b l e p r o v i s i o n s o f t h i s p a r t 
r e c o r d e d b y t h e A d m i n i s t r a t o r i n a c c o r d 
a n c e w i t h s e c t i o n 7 . 1 2 s h a l l b e c o n s i d e r e d a s 
i n c o r p o r a t e d i n t h e t y p e c e r t i f i c a t e a s t h o u g h 
s e t f o r t h i n f u l l . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 1 4 Data required. 

( a ) T h e a p p l i c a n t f o r a t y p e c e r t i f i c a t e 
s h a l l s u b m i t t o t h e A d m i n i s t r a t o r s u c h d e 
s c r i p t i v e d a t a , t e s t r e p o r t s , a n d c o m p u t a -
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t i o n s a s a r e n e c e s s a r y t o d e m o n s t r a t e t h a t 
t h e r o t o r c r a f t c o m p l i e s w i t h t h e r e q u i r e 
m e n t s o f t h i s p a r t . 

( b ) T h e d e s c r i p t i v e d a t a r e q u i r e d i n p a r a 
g r a p h ( a ) o f t h i s s e c t i o n s h a l l b e k n o w n a s 
t h e t y p e d e s i g n a n d s h a l l c o n s i s t o f s u c h 
d r a w i n g s a n d s p e c i f i c a t i o n s a s a r e n e c e s s a r y 
t o d i s c l o s e t h e c o n f i g u r a t i o n o f t h e r o t o r 
c r a f t a n d a l l t h e d e s i g n f e a t u r e s c o v e r e d i n 
t h e r e q u i r e m e n t s o f t h i s p a r t , s u c h i n f o r m a 
t i o n o n d i m e n s i o n s , m a t e r i a l s , a n d p r o c e s s e s 
a s i s n e c e s s a r y t o d e f i n e t h e s t r u c t u r a l 
s t r e n g t h o f t h e r o t o r c r a f t , a n d s u c h o t h e r 
d a t a a s a r e n e c e s s a r y t o p e r m i t b y c o m p a r i 
s o n t h e d e t e r m i n a t i o n o f t h e a i r w o r t h i n e s s 
o f s u b s e q u e n t r o t o r c r a f t o f t h e s a m e t y p e . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 1 5 Inspections and tests. I n s p e c t i o n s 
a n d t e s t s s h a l l i n c l u d e a l l t h o s e f o u n d n e c 
e s s a r y b y t h e A d m i n i s t r a t o r t o i n s u r e t h a t 
t h e r o t o r c r a f t c o m p l i e s w i t h t h e a p p l i c a b l e 
a i r w o r t h i n e s s r e q u i r e m e n t s a n d c o n f o r m s t o 
t h e f o l l o w i n g . 

( a ) A l l m a t e r i a l s a n d p r o d u c t s a r e i n a c 
c o r d a n c e w i t h t h e s p e c i f i c a t i o n s i n t h e t y p e 
d e s i g n , 

( b ) A l l p a r t s o f t h e r o t o r c r a f t a r e c o n 
s t r u c t e d i n a c c o r d a n c e w i t h t h e d r a w i n g s i n 
t h e t y p e d e s i g n , 

( c ) A l l m a n u f a c t u r i n g p r o c e s s e s , c o n 
s t r u c t i o n , a n d a s s e m b l y a r e a s s p e c i f i e d i n 
t h e t y p e d e s i g n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 1 6 F l i g h t tests. A f t e r p r o o f o f c o m p l i 
a n c e w i t h t h e s t r u c t u r a l r e q u i r e m e n t s c o n 
t a i n e d i n t h i s p a r t , a n d u p o n c o m p l e t i o n o f 
a l l n e c e s s a r y i n s p e c t i o n s a n d t e s t i n g o n t h e 
g r o u n d , a n d p r o o f o f t h e c o n f o r m i t y o f t h e 
r o t o r c r a f t w i t h t h e t y p e d e s i g n , a n d u p o n 
r e c e i p t f r o m t h e a p p l i c a n t o f a r e p o r t o f 
flight t e s t s p e r f o r m e d b y h i m , t h e f o l l o w i n g 
s h a l l b e c o n d u c t e d : 

( a ) S u c h o f f i c i a l flight t e s t s a s t h e A d m i n 
i s t r a t o r finds n e c e s s a r y t o d e t e r m i n e c o m 
p l i a n c e w i t h t h e r e q u i r e m e n t s o f t h i s p a r t . 
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( b ) A f t e r t h e c o n c l u s i o n o f flight t e s t s 
s p e c i f i e d i n p a r a g r a p h ( a ) o f t h i s s e c t i o n , 
s u c h a d d i t i o n a l flight t e s t s a s t h e A d m i n i s 
t r a t o r finds n e c e s s a r y t o a s c e r t a i n w h e t h e r 
t h e r e i s r e a s o n a b l e a s s u r a n c e t h a t t h e r o t o r 
c r a f t , i t s c o m p o n e n t s , a n d e q u i p m e n t a r e r e 
l i a b l e a n d f u n c t i o n p r o p e r l y . T h e e x t e n t o f 
s u c h a d d i t i o n a l flight t e s t s s h a l l d e p e n d 
u p o n t h e c o m p l e x i t y o f t h e r o t o r c r a f t , t h e 
n u m b e r a n d n a t u r e o f n e w d e s i g n f e a t u r e s , 
a n d t h e r e c o r d o f p r e v i o u s t e s t s a n d e x p e r i 
e n c e f o r t h e p a r t i c u l a r r o t o r c r a f t t y p e , i t s 
c o m p o n e n t s , a n d e q u i p m e n t . I f p r a c t i c a b l e , 
t h e s e flight t e s t s s h a l l b e c o n d u c t e d o n t h e 
s a m e r o t o r c r a f t u s e d i n t h e flight t e s t s s p e c i 
fied i n p a r a g r a p h ( a ) o f t h i s s e c t i o n a n d i n 
t h e r o t o r d r i v e e n d u r a n c e t e s t s s p e c i f i e d i n 
s e c t i o n 7 . 4 0 5 . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 1 7 Airworthiness, experimental, and 

production certificates. ( F o r r e q u i r e m e n t s 
w i t h r e g a r d t o t h e s e c e r t i f i c a t e s s e e P a r t 1 
o f t h i s s u b c h a p t e r . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 1 8 Approval of materials, parts, proc

esses, and appliances. 

( a ) M a t e r i a l s , p a r t s , p r o c e s s e s , a n d a p p l i 
a n c e s s h a l l b e a p p r o v e d u p o n a b a s i s a n d i n 
a m a n n e r f o u n d n e c e s s a r y b y t h e A d m i n i s 
t r a t o r t o i m p l e m e n t t h e p e r t i n e n t p r o v i s i o n s 
o f t h e r e g u l a t i o n s i n t h i s s u b c h a p t e r . T h e 
A d m i n i s t r a t o r m a y a d o p t a n d p u b l i s h s u c h 
s p e c i f i c a t i o n s a s h e finds n e c e s s a r y t o a d 
m i n i s t e r t h i s r e g u l a t i o n , a n d s h a l l i n c o r 
p o r a t e t h e r e i n s u c h p o r t i o n s o f t h e a v i a t i o n 
i n d u s t r y , F e d e r a l , a n d m i l i t a r y s p e c i f i c a 
t i o n s r e s p e c t i n g s u c h m a t e r i a l s , p a r t s , p r o c 
e s s e s , a n d a p p l i a n c e s a s h e finds a p p r o p r i a t e . 

Note: The provisions of this paragraph are in
tended to allow approval of materials, parts, processes, 
and appliances under the system of Technical Stand
ard Orders, or in conjunction with type certification 
procedures for a rotorcraft, or by any other form of 
approval by the Administrator. 

7 . 2 0 

( b ) A n y m a t e r i a l , p a r t , p r o c e s s , o r a p p l i 
a n c e s h a l l b e d e e m e d t o h a v e m e t t h e r e 
q u i r e m e n t s f o r a p p r o v a l w h e n i t m e e t s t h e 
p e r t i n e n t s p e c i f i c a t i o n s a d o p t e d b y t h e A d 
m i n i s t r a t o r , a n d t h e m a n u f a c t u r e r s o c e r t i 
fies i n a m a n n e r p r e s c r i b e d b y t h e A d m i n i s 
t r a t o r . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 1 9 Changes in type design. ( F o r r e 

q u i r e m e n t s w i t h r e g a r d t o c h a n g e s i n t y p e 
d e s i g n a n d t h e d e s i g n a t i o n o f a p p l i c a b l e 
r e g u l a t i o n s t h e r e f o r , s e e s e c . 7 . 1 1 ( d ) a n d 
( e ) , a n d P a r t 1 o f t h i s s u b c h a p t e r . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

R o t o r c r a f t C a t e g o r i e s 

7 . 2 0 Rotorcraft categories. 

( a ) F o r t h e p u r p o s e o f c e r t i f i c a t i o n u n d e r 
t h i s p a r t , r o t o r c r a f t a r e d i v i d e d u p o n t h e 
b a s i s o f t h e i r s i z e a n d c o m p l e x i t y i n t o t h e 
f o l l o w i n g c a t e g o r i e s : 

( 1 ) Transport category A ; suffix A . 

R o t o r c r a f t i n t h i s c a t e g o r y s h a l l b e m u l t i 
e n g i n e d . 

( 2 ) Transport category B ; suffix B. 

R o t o r c r a f t i n t h i s c a t e g o r y a r e l i m i t e d t o 
2 0 , 0 0 0 p o u n d s o r l e s s , a n d c a n b e s i n g l e - o r 
m u l t i e n g i n e d . 

( b ) A m u l t i e n g i n e d r o t o r c r a f t m a y b e 
c e r t i f i c a t e d u n d e r t h e r e q u i r e m e n t s o f a p a r 
t i c u l a r c a t e g o r y , o r i n b o t h c a t e g o r i e s , i f a l l 
o f t h e r e q u i r e m e n t s o f e a c h c a t e g o r y a r e m e t . 
S e c t i o n s o f t h i s p a r t w h i c h a p p l y t o o n l y o n e 
c a t e g o r y a r e i d e n t i f i e d b y t h e a p p r o p r i a t e 
s u f f i x a d d e d t o t h e s e c t i o n n u m b e r , a s i n 
d i c a t e d i n p a r a g r a p h ( a ) o f t h i s s e c t i o n . A H 
s e c t i o n s n o t i d e n t i f i e d b y a s u f f i x a r e a p p l i 
c a b l e t o b o t h c a t e g o r i e s e x c e p t a s o t h e r w i s e 
s p e c i f i e d . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by A m d t 7-2, 23 F . R . 2592, 
Apr. 19, 1958, effective May 17, 1 9 5 8 ; A m d t 7 -4 , 2 4 
F . R . 7074, Sept 1. 1959, effective Oct. 1, 1959.) 

ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 
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7.100 ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES CAM 7 

Subpart B—Flight 

General 
7 . 1 0 0 Proof of compliance. 

( a ) C o m p l i a n c e w i t h t h e r e q u i r e m e n t s 
p r e s c r i b e d i n t h i s s u b p a r t s h a l l b e e s t a b 
l i s h e d b y flight o r o t h e r t e s t s c o n d u c t e d u p o n 
a r o t o r c r a f t o f t h e t y p e f o r w h i c h a c e r t i f i 
c a t e o f a i r w o r t h i n e s s i s s o u g h t o r b y c a l c u 
l a t i o n s b a s e d o n s u c h t e s t s , p r o v i d e d t h a t t h e 
r e s u l t s o b t a i n e d b y c a l c u l a t i o n s a r e e q u i v a 
l e n t i n a c c u r a c y t o t h e r e s u l t s o f d i r e c t 
t e s t i n g . 

( b ) C o m p l i a n c e w i t h e a c h r e q u i r e m e n t 
s h a l l b e e s t a b l i s h e d a t a l l a p p r o p r i a t e c o m 
b i n a t i o n s o f r o t o r c r a f t w e i g h t a n d c e n t e r o f 
g r a v i t y p o s i t i o n w i t h i n t h e r a n g e o f l o a d i n g 
c o n d i t i o n s f o r w h i c h c e r t i f i c a t i o n i s s o u g h t 
b y s y s t e m a t i c i n v e s t i g a t i o n o f a l l t h e s e c o m 
b i n a t i o n s , e x c e p t w h e r e c o m p l i a n c e c a n b e 
i n f e r r e d r e a s o n a b l y f r o m t h o s e c o m b i n a 
t i o n s w h i c h a r e i n v e s t i g a t e d . 

( c ) T h e c o n t r o l l a b i l i t y , s t a b i l i t y , a n d t r i m 
o f t h e r o t o r c r a f t s h a l l b e e s t a b l i s h e d a t a l l 
a l t i t u d e s u p t o t h e m a x i m u m a n t i c i p a t e d 
o p e r a t i n g a l t i t u d e . 

( d ) T h e a p p l i c a n t s h a l l p r o v i d e a p e r s o n 
h o l d i n g a n a p p r o p r i a t e p i l o t c e r t i f i c a t e t o 
m a k e t h e flight t e s t s , b u t a d e s i g n a t e d r e p r e 
s e n t a t i v e o f t h e A d m i n i s t r a t o r s h a l l p i l o t t h e 
r o t o r c r a f t w h e n i t i s f o u n d n e c e s s a r y f o r t h e 
d e t e r m i n a t i o n o f c o m p l i a n c e w i t h t h e a i r 
w o r t h i n e s s r e q u i r e m e n t s . 

( e ) O f f i c i a l t y p e t e s t s s h a l l b e d i s c o n t i n u e d 
u n t i l c o r r e c t i v e m e a s u r e s h a v e b e e n t a k e n 
b y t h e a p p l i c a n t w h e n e i t h e r : 

( 1 ) T h e a p p l i c a n t ' s t e s t p i l o t i s u n a b l e 
o r u n w i l l i n g t o c o n d u c t a n y o f t h e r e q u i r e d 
flight t e s t s , o r 

( 2 ) I t i s f o u n d t h a t r e q u i r e m e n t s w h i c h 
h a v e n o t b e e n m e t a r e s o s u b s t a n t i a l a s t o 
r e n d e r a d d i t i o n a l t e s t d a t a m e a n i n g l e s s o r 
a r e o f s u c h a n a t u r e a s t o m a k e f u r t h e r t e s t 
i n g u n d u l y h a z a r d o u s . 

( f ) A d e q u a t e p r o v i s i o n s h a l l b e m a d e f o r 
e m e r g e n c y e g r e s s a n d f o r t h e u s e o f p a r a 
c h u t e s b y m e m b e r s o f t h e c r e w d u r i n g t h e 
flight t e s t s . 

( g ) T h e a p p l i c a n t s h a l l s u b m i t t o t h e a u 
t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r 
a r e p o r t c o v e r i n g a l l c o m p u t a t i o n s a n d t e s t s 
r e q u i r e d i n c o n n e c t i o n w i t h c a l i b r a t i o n o f 
i n s t r u m e n t s u s e d f o r t e s t p u r p o s e s a n d c o r 
r e c t i o n o f t e s t r e s u l t s t o s t a n d a r d a t m o s 
p h e r i c c o n d i t i o n s . T h e a u t h o r i z e d r e p r e 
s e n t a t i v e o f t h e A d m i n i s t r a t o r s h a l l c o n d u c t 
a n y flight t e s t s w h i c h h e f i n d s n e c e s s a r y t o 
c h e c k t h e c a l i b r a t i o n a n d c o r r e c t i o n r e p o r t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 1 0 1 Weight limitations. T h e m a x i m u m 
a n d m i n i m u m w e i g h t s a t w h i c h t h e r o t o r 
c r a f t w i l l b e s u i t a b l e f o r o p e r a t i o n s h a l l b e 
e s t a b l i s h e d a s f o l l o w s : 

( a ) M a x i m u m w e i g h t s s h a l l n o t e x c e e d 
a n y o f t h e f o l l o w i n g : 

( 1 ) T h e w e i g h t s e l e c t e d b y t h e a p p l i 
c a n t ; 

( 2 ) T h e d e s i g n w e i g h t f o r w h i c h t h e 
s t r u c t u r e h a s b e e n p r o v e n ; o r 

(3) T h e m a x i m u m w e i g h t a t w h i c h c o m 
p l i a n c e w i t h a l l t h e a p p l i c a b l e flight r e q u i r e 
m e n t s h a s b e e n d e m o n s t r a t e d . 

( b ) I t s h a l l b e a c c e p t a b l e t o e s t a b l i s h m a x 
i m u m w e i g h t s f o r e a c h a l t i t u d e a n d f o r e a c h 
p r a c t i c a b l y s e p a r a b l e o p e r a t i n g c o n d i t i o n ; 
e . g . , t a k e o f f , e n r o u t e , l a n d i n g . 

( c ) M i n i m u m w e i g h t s s h a l l n o t b e l e s s 
t h a n a n y o f t h e f o l l o w i n g : 

( 1 ) T h e m i n i m u m w e i g h t s e l e c t e d b y t h e 
a p p l i c a n t ; 

( 2 ) T h e d e s i g n m i n i m u m w e i g h t f o r 
w h i c h t h e s t r u c t u r e h a s b e e n p r o v e n ; o r 

(3) T h e m i n i m u m w e i g h t a t w h i c h c o m 
p l i a n c e w i t h a l l o f t h e a p p l i c a b l e flight r e 
q u i r e m e n t s h a s b e e n d e m o n s t r a t e d . ( S e e 
s e c . 7 . 7 4 1 ( c ) . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 1 0 2 Center of gravity limitations. 

( a ) C e n t e r o f g r a v i t y l i m i t s s h a l l b e e s 
t a b l i s h e d a s t h e m o s t f o r w a r d p o s i t i o n p e r 
m i s s i b l e f o r e a c h w e i g h t e s t a b l i s h e d i n a c 
c o r d a n c e w i t h s e c t i o n 7 . 1 0 1 a n d t h e m o s t a f t 
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p o s i t i o n p e r m i s s i b l e f o r e a c h o f s u c h w e i g h t s . 
S u c h l i m i t s o f t h e c e n t e r o f g r a v i t y r a n g e 
s h a l l n o t e x c e e d a n y o f t h e f o l l o w i n g : 

( 1 ) T h e e x t r e m e s s e l e c t e d b y t h e a p p l i 
c a n t , 

( 2 ) T h e e x t r e m e s f o r w h i c h t h e s t r u c 
t u r e h a s b e e n p r o v e n , 

( 3 ) T h e e x t r e m e s a t w h i c h c o m p l i a n c e 
w i t h a l l o f t h e a p p l i c a b l e flight r e q u i r e m e n t s 
h a s b e e n d e m o n s t r a t e d . 

( b ) L o a d i n g i n s t r u c t i o n s s h a l l b e p r o v i d e d 
i f t h e c e n t e r o f g r a v i t y p o s i t i o n u n d e r a n y 
p o s s i b l e l o a d i n g c o n d i t i o n b e t w e e n t h e m a x i 
m u m a n d m i n i m u m w e i g h t s a s s p e c i f i e d i n 
s e c t i o n 7 . 1 0 1 , w i t h a s s u m e d w e i g h t s f o r i n d i 
v i d u a l p a s s e n g e r s a n d c r e w m e m b e r s v a r i 
a b l e o v e r t h e a n t i c i p a t e d r a n g e o f s u c h 
w e i g h t s , l i e s b e y o n d : 

( 1 ) T h e e x t r e m e s s e l e c t e d b y t h e a p 
p l i c a n t , 

( 2 ) T h e e x t r e m e s f o r w h i c h t h e s t r u c 
t u r e h a s b e e n p r o v e n , 

( 3 ) T h e e x t r e m e s f o r w h i c h c o m p l i a n c e 
w i t h a l l o f t h e a p p l i c a b l e flight r e q u i r e m e n t s 
h a s b e e n d e m o n s t r a t e d . ( S e e s e c . 7 . 7 4 1 ( c ) . ) 

(New P a r t 7, 21 F . R , 3743, J a n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 1 0 3 Rotor limitations and pitch settings. 

( a ) Power-on. A r a n g e o f p o w e r - o n o p 
e r a t i n g s p e e d s f o r t h e m a i n r o t o r ( s ) s h a l l b e 
e s t a b l i s h e d w h i c h w i l l p r o v i d e a d e q u a t e m a r 
g i n t o a c c o m m o d a t e t h e v a r i a t i o n o f r o t o r 
r p m a t t e n d a n t t o a l l m a n e u v e r s a p p r o p r i a t e 
t o t h e r o t o r c r a f t t y p e a n d c o n s i s t e n t w i t h 
t h e t y p e o f s y n c h r o n i z e r o r g o v e r n o r u s e d , 
i f a n y ( s e e s e e s . 7 . 7 1 3 ( b ) ( 2 ) a n d 7 . 7 1 4 
( b ) ) . A m e a n s s h a l l b e p r o v i d e d t o p r e v e n t 
r o t a t i o n a l s p e e d s s u b s t a n t i a l l y l e s s t h a n t h e 
a p p r o v e d m i n i m u m r o t o r r p m i n a n y s u s 
t a i n e d flight c o n d i t i o n w i t h f u l l t h r o t t l e a n d 
w i t h p i t c h c o n t r o l o f t h e m a i n r o t o r ( s ) i n t h e 
h i g h - p i t c h p o s i t i o n , h o w e v e r , s u c h m e a n s 
n e e d n o t b e p r o v i d e d i f t h e A d m i n i s t r a t o r 
finds t h a t i n h e r e n t c h a r a c t e r i s t i c s o f t h e 
r o t o r c r a f t r e n d e r i t u n n e c e s s a r y o r t h a t a d e 
q u a t e m e a n s o f w a r n i n g t h e p i l o t o f u n s a f e 
r o t o r s p e e d s a r e p r o v i d e d . I f a m e a n s t o 
p r e v e n t l o w r o t o r s p e e d s i s p r o v i d e d , i t s h a l l 

7.105 
b e a c c e p t a b l e f o r s u c h m e a n s t o a l l o w t h e 
u s e o h i g h e r p i t c h i n a n e m e r g e n c y , p r o v i d e d 
t h a t t h e m e a n s i n c o r p o r a t e p r o v i s i o n s t o p r e 
v e n t i n a d v e r t e n t t r a n s i t i o n f r o m t h e n o r m a l 
o p e r a t i n g r a n g e t o t h e h i g h e r p i t c h a n g l e s . 

( b ) Power-off. A r a n g e o f p o w e r - o f f o p 
e r a t i n g r o t o r s p e e d s s h a l l b e e s t a b l i s h e d 
w h i c h w i l l p e r m i t e x e c u t i o n o f a l l a u t o r o t a -
t i v e f l i g h t m a n e u v e r s a p p r o p r i a t e t o t h e r o 
t o r c r a f t t y p e t h r o u g h o u t t h e r a n g e o f a i r 
s p e e d s a n d w e i g h t s f o r w h i c h c e r t i f i c a t i o n i s 
s o u g h t ( s e e s e e s . 7 . 7 1 3 ( a ) a n d 7 . 7 1 3 ( b ) ( 1 ) ) . 
A r o t o r b l a d e l o w - p i t c h l i m i t i n g d e v i c e s h a l l 
b e p o s i t i o n e d t o p r o v i d e s u f f i c i e n t r o t a t i o n a l 
s p e e d w i t h i n t h e a p p r o v e d r o t o r s p e e d r a n g e 
i n a n y a u t o r o t a t i v e flight c o n d i t i o n u n d e r 
t h e m o s t a d v e r s e c o m b i n a t i o n s o f w e i g h t a n d 
a i r s p e e d w i t h t h e r o t o r p i t c h c o n t r o l i n t h e 
f u l l l o w - p i t c h p o s i t i o n . H o w e v e r , i t s h a l l b e 
p o s s i b l e t o p r e v e n t o v e r s p e e d i n g o f t h e r o t o r 
w i t h o u t r e q u i r i n g e x c e p t i o n a l p i l o t i n g s k i l l . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7-2 , 23 F . R . 2592, 
Apr. 19 , 1958, effective May 17, 1 9 5 8 ; Amat . 7 - 3 , 2 3 
F . R . 3514, May 22, 1958, effective May 17, 1958 . ) 

7 . 1 0 4 Empty weight. 

( a ) T h e e m p t y w e i g h t , a n d t h e c o r r e 
s p o n d i n g c e n t e r o f g r a v i t y p o s i t i o n , s h a l l b e 
d e t e r m i n e d b y w e i g h i n g t h e r o t o r c r a f t . T h i s 
w e i g h t s h a l l e x c l u d e t h e w e i g h t o f t h e c r e w 
a n d p a y l o a d , b u t s h a l l i n c l u d e t h e w e i g h t o f 
a l l fixed b a l l a s t , u n u s a b l e f u e l s u p p l y ( s e e 
s e c . 7 . 4 1 6 ) , u n d r a i n a b l e o i l , t o t a l q u a n t i t y o f 
e n g i n e c o o l a n t , a n d t o t a l q u a n t i t y o f h y 
d r a u l i c fluid. 

( b ) T h e c o n d i t i o n o f t h e r o t o r c r a f t a t t h e 
t i m e o f w e i g h i n g s h a l l b e o n e w h i c h c a n b e 
e a s i l y r e p e a t e d a n d e a s i l y d e f i n e d , p a r t i c u 
l a r l y a s r e g a r d s t h e c o n t e n t s o f t h e f u e l , o i l , 
a n d c o o l a n t t a n k s , a n d t h e i t e m s o f e q u i p 
m e n t i n s t a l l e d . ( S e e s e c . 7 . 7 4 0 . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 1 0 5 Use of ballast. R e m o v a b l e b a l l a s t 
m a y b e u s e d t o e n a b l e t h e r o t o r c r a f t t o c o m 
p l y w i t h t h e flight r e q u i r e m e n t s . ( S e e s e e s . 
7 . 3 9 1 , 7 . 7 3 8 , a n d 7 . 7 4 0 . ) 

(New P a r t 7, 21 F . R . 3743, June 2. 1956, effective 
Aug. 1, 1956. ) 
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P e r f o r m a n c e 

7 . 1 1 0 General. 

( a ) T h e p e r f o r m a n c e p r e s c r i b e d i n t h i s 
s u b p a r t s h a l l b e d e t e r m i n e d u s i n g n o r m a l 
p i l o t s k i l l a n d s h a l l n o t r e q u i r e e x c e p t i o n 
a l l y f a v o r a b l e c o n d i t i o n s . C o m p l i a n c e 
s h a l l b e s h o w n f o r s e a l e v e l s t a n d a r d c o n d i 
t i o n s i n s t i l l a i r a n d f o r t h e r a n g e o f a t m o s 
p h e r i c v a r i a b l e s a s s e l e c t e d b y t h e a p p l i c a n t . 
T h e p e r f o r m a n c e a s a f f e c t e d b y e n g i n e 
p o w e r , i n s t e a d o f b e i n g b a s e d o n d r y a i r , 
s h a l l b e b a s e d o n 8 0 p e r c e n t r e l a t i v e h u m i d 
i t y o r 0 . 7 " H g . v a p o r p r e s s u r e w h i c h e v e r i s 
l e s s . 

( b ) E a c h s e t o f p e r f o r m a n c e d a t a r e 
q u i r e d f o r a p a r t i c u l a r flight c o n d i t i o n s h a l l 
b e d e t e r m i n e d w i t h t h e p o w e r p l a n t a c c e s 
s o r i e s a b s o r b i n g t h e n o r m a l a m o u n t o f 
p o w e r a p p r o p r i a t e t o t h a t flight c o n d i t i o n . 

Note: The Adminis trator is authorized t o establish 
appropriate marg ins t o be applied t o the performance 
d a t a determined in accordance with this par t for op
erat ing variables not covered in the performance de
terminat ion; e.g, variat ions in pilot technique, engine 
power, ro tor drag, rough a ir , e tc . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 1 1 1 Limiting height and speeds for safe 

landing following power failure. 

( a ) Category A . I f a r a n g e o f h e i g h t s e x 
i s t s a t a n y s p e e d , i n c l u d i n g z e r o , w i t h i n 
w h i c h i t i s n o t p o s s i b l e t o m a k e a s a f e l a n d 
i n g w h e n t h e c r i t i c a l e n g i n e i s s u d d e n l y 
m a d e i n o p e r a t i v e w i t h t a k e o f f p o w e r o n 
t h e o p e r a t i n g e n g i n e ( s ) , t h e r a n g e o f h e i g h t s 
a n d i t s v a r i a t i o n w i t h f o r w a r d s p e e d s h a l l b e 
e s t a b l i s h e d ( s e e s e e s . 7 . 7 1 5 a n d 7 . 7 4 1 ( f ) ) . 

( b ) Category B. I f a r a n g e o f h e i g h t s e x 
i s t s a t a n y s p e e d , i n c l u d i n g z e r o , w i t h i n 
w h i c h i t i s n o t p o s s i b l e t o m a k e a s a f e l a n d 
i n g f o l l o w i n g c o m p l e t e p o w e r f a i l u r e , t h e 
r a n g e o f h e i g h t s a n d i t s v a r i a t i o n w i t h f o r 
w a r d s p e e d s h a l l b e e s t a b l i s h e d ( s e e s e e s . 
7 . 7 1 5 a n d 7 . 7 4 1 ( f ) ) . 

( c ) Category B ; optional requirements 

for multiengined rotorcraft. I n l i e u o f c o m 
p l i a n c e w i t h p a r a g r a p h ( b ) o f t h i s s e c t i o n , a 
m u l t i e n g i n e r o t o r c r a f t t h a t i s c e r t i f i c a t e d i n 

a c c o r d a n c e w i t h T r a n s p o r t C a t e g o r y A p o w 
e r p l a n t i n s t a l l a t i o n r e q u i r e m e n t s m a y , a t 
t h e o p t i o n o f t h e a p p l i c a n t , c o m p l y w i t h p a r 
a g r a p h ( a ) o f t h i s s e c t i o n . 

Note: (See sec. 7 .384(b) . ) Category B. r o t o r c r a f t 
s t r u c t u r e , controls , r o t o r mechanisms, and p a r t s es
sential to a controlled landing a r e protected from 
powerplant fires for a t least 5 minutes. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by A m d t 7-2 , 23 F . R . 2592, 
Apr. 19, 1958, effective May 17, 1958. ) 

7 . 1 1 2 Takeoff; general. 

( a ) Category A : T h e t a k e o f f p e r f o r m a n c e 
s h a l l b e d e t e r m i n e d a n d s c h e d u l e d i n s u c h a 
m a n n e r t h a t , i n t h e e v e n t o f o n e e n g i n e b e 
c o m i n g i n o p e r a t i v e a t a n y i n s t a n t a f t e r t h e 
s t a r t o f t a k e o f f , i t s h a l l b e p o s s i b l e f o r t h e 
r o t o r c r a f t e i t h e r t o r e t u r n t o a n d s t o p s a f e l y 
o n t h e t a k e o f f a r e a , o r t o c o n t i n u e t h e t a k e 
o f f , c l i m b o u t , a n d a t t a i n a r o t o r c r a f t c o n 
f i g u r a t i o n a n d a i r s p e e d a t w h i c h c o m p l i a n c e 
w i t h t h e c l i m b r e q u i r e m e n t o f s e c t i o n 7 . 1 1 5 
( a ) ( 2 ) i s m e t . 

( b ) T h e t a k e o f f d a t a r e q u i r e d b y s e c t i o n s 
7 . 1 1 3 , 7 . 1 1 4 , a n d 7 . 1 1 5 ( a ) ( 1 ) a n d ( a ) ( 2 > 
s h a l l b e d e t e r m i n e d u n d e r t h e f o l l o w i n g 
c o n d i t i o n s . 

( 1 ) A t a l l w e i g h t s , a l t i t u d e s , a n d t e m 
p e r a t u r e s s e l e c t e d b y t h e a p p l i c a n t , a n d 

( 2 ) W i t h t h e o p e r a t i n g e n g i n e s n o t e x 
c e e d i n g t h e i r a p p r o v e d l i m i t a t i o n s . 

( c ) A H t a k e o f f d a t a , w h e n c o r r e c t e d , 
s h a l l a s s u m e a l e v e l t a k e o f f s u r f a c e , a n d 
s h a l l b e d e t e r m i n e d o n a s m o o t h , d r y , h a r d 
s u r f a c e , a n d i n s u c h a m a n n e r t h a t r e p r o d u c 
t i o n o f t h e p e r f o r m a n c e d o e s n o t r e q u i r e 
e i t h e r e x c e p t i o n a l s k i l l o r a l e r t n e s s o n t h e 
p a r t o f t h e p i l o t o r e x c e p t i o n a l l y f a v o r a b l e 
c o n d i t i o n s . ( F o r w i n d a n d r u n w a y g r a d i e n t 
c o r r e c t i o n s s e e a p p r o p r i a t e o p e r a t i n g r u l e s 
o f t h e r e g u l a t i o n s i n t h i s s u b c h a p t e r . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 1 1 3 Category A ; critical decision point. 

T h e c r i t i c a l d e c i s i o n p o i n t s h a l l b e a n y c o m 
b i n a t i o n o f h e i g h t a n d s p e e d a s s e l e c t e d b y 
t h e a p p l i c a n t i n d e m o n s t r a t i n g t h e t a k e o f f 
a s d e f i n e d i n s e c t i o n 7 . 1 1 4 . T h e m e t h o d u s e d 
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t o a t t a i n t h e c r i t i c a l d e c i s i o n p o i n t s h a l l b e 
s u c h a s t o a v o i d f l i g h t w i t h i n t h e c r i t i c a l 
a r e a s o f t h e l i m i t i n g h e i g h t - s p e e d e n v e l o p e 
a s e s t a b l i s h e d i n a c c o r d a n c e w i t h s e c t i o n 
7 . 1 1 1 ( a ) . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 1 1 4 Takeoff. 

( a ) Category A. T h e t a k e o f f flight p a t h 
a n d r e j e c t e d t a k e o f f p a t h s h a l l b e e s t a b 
l i s h e d . I t s h a l l b e p e r m i s s i b l e t o i n i t i a t e t h e 
t a k e o f f i n a n y m a n n e r p r o v i d e d t h e t a k e o f f 
s u r f a c e i s d e f i n e d a n d a d e q u a t e s a f e g u a r d s 
a r e m a i n t a i n e d t o a s s u r e p r o p e r c e n t e r o f 
g r a v i t y p o s i t i o n a n d c o n t r o l p o s i t i o n . 

( 1 ) T h e r e j e c t e d t a k e o f f p a t h s h a l l b e 
e s t a b l i s h e d w i t h t a k e o f f p o w e r o n a l l e n 
g i n e s f r o m t h e s t a r t o f t a k e o f f t o t h e c r i t i c a l 
d e c i s i o n p o i n t , a t w h i c h p o i n t i t s h a l l b e a s 
s u m e d t h a t t h e c r i t i c a l e n g i n e b e c o m e s i n 
o p e r a t i v e , a n d t h e r o t o r c r a f t i s b r o u g h t t o a 
s a f e s t o p w i t h t h e r e m a i n i n g e n g i n e s o p e r a t 
i n g w i t h i n t h e i r a p p r o v e d l i m i t a t i o n s . 

( 2 ) T h e t a k e o f f c l i m b o u t p a t h s h a l l b e 
e s t a b l i s h e d w i t h t a k e o f f p o w e r o n a l l e n 
g i n e s f r o m t h e s t a r t o f t a k e o f f t o t h e c r i t i c a l 
d e c i s i o n p o i n t , a t w h i c h p o i n t i t s h a l l b e a s 
s u m e d t h a t t h e c r i t i c a l e n g i n e b e c o m e s i n 
o p e r a t i v e . W i t h t h e r e m a i n i n g e n g i n e s o p 
e r a t i n g w i t h i n t h e i r a p p r o v e d l i m i t a t i o n s , 
t h e r o t o r c r a f t s h a l l b e a c c e l e r a t e d s u c h t h a t 
t h e t a k e o f f s a f e t y s p e e d i s r e a c h e d b y t h e 
e n d o f t h e r e j e c t e d t a k e o f f d i s t a n c e a n d t h e 
c l i m b o u t s h a l l b e a c c o m p l i s h e d a t s p e e d s 
n o t l e s s t h a n t h e t a k e o f f s a f e t y s p e e d u s e d 
i n m e e t i n g t h e r a t e o f c l i m b s p e c i f i e d i n s e c 
t i o n 7 . 1 1 5 ( a ) ( 1 ) , a n d i n s u c h a m a n n e r t h a t 
t h e a i r s p e e d a n d c o n f i g u r a t i o n u s e d i n m e e t 
i n g t h e c l i m b r e q u i r e m e n t s p e c i f i e d i n s e c 
t i o n 7 . 1 1 5 ( a ) ( 2 ) a r e a t t a i n e d . 

( 3 ) T h e t a k e o f f c l i m b o u t a n d r e j e c t e d 
t a k e o f f s h a l l b e a c c o m p l i s h e d i n s u c h a m a n 
n e r a s t o p r o v i d e a s a f e a n d s m o o t h t r a n s i 
t i o n b e t w e e n a l l s t a g e s o f t h e m a n e u v e r . 

( b ) Category B . T h e t a k e o f f a n d c l i m b 
o u t s h a l l b e e s t a b l i s h e d w i t h t h e m o s t u n 
f a v o r a b l e c e n t e r o f g r a v i t y p o s i t i o n . I t 
s h a l l b e p e r m i s s i b l e t o i n i t i a t e t h e t a k e o f f i n 
a n y m a n n e r p r o v i d e d t h e t a k e o f f s u r f a c e i s 

7 . 1 1 5 

d e f i n e d a n d a d e q u a t e s a f e g u a r d s a r e m a i n 
t a i n e d t o a s s u r e p r o p e r c e n t e r o f g r a v i t y 
p o s i t i o n a n d c o n t r o l p o s i t i o n a n d p r o v i d e d a 
l a n d i n g c a n b e m a d e s a f e l y a t a n y p o i n t 
a l o n g t h e flight p a t h i n t h e c a s e o f a n e n g i n e 
f a i l u r e ( s e e s e c , 7 . 1 1 1 ( b ) ) . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by A m d t 7-2 , 23 F . R . 2592, 
Apr. 19, 1958,. effective May 17, 1958. ) 

7 . 1 1 5 Climb; one-engine-inoperative. 

( a ) Category A . T h e f o l l o w i n g t a k e o f f 
a n d e n r o u t e c l i m b r e q u i r e m e n t s s h a l l b e 
m e t b y a l l C a t e g o r y A r o t o r c r a f t : 

( 1 ) Takeoff climb; gear extended. T h e 

s t e a d y r a t e o f c l i m b w i t h o u t g r o u n d e f f e c t 
s h a l l n o t b e l e s s t h a n 1 0 0 f p m f o r e a c h 
w e i g h t , a l t i t u d e , a n d t e m p e r a t u r e c o n d i t i o n 
f o r w h i c h t a k e o f f d a t a a r e t o b e s c h e d u l e d 
w i t h : 

( i ) T h e c r i t i c a l e n g i n e i n o p e r a t i v e a n d 
t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g w i t h i n 
t h e i r a p p r o v e d l i m i t a t i o n s , 

( i i ) C e n t e r o f g r a v i t y i n t h e m o s t u n 
f a v o r a b l e p o s i t i o n p e r m i t t e d f o r t a k e o f f , 

( i i i ) L a n d i n g g e a r e x t e n d e d , 
( i v ) T h e t a k e o f f s a f e t y s p e e d a s s e 

l e c t e d b y t h e a p p l i c a n t ( s e e s e c . 7 . 1 1 4 ( a ) ( 2 ) ) , 
a n d 

( v ) C o w l flaps o r o t h e r m e a n s o f c o n 
t r o l l i n g t h e e n g i n e - c o o l i n g a i r s u p p l y i n t h e 
p o s i t i o n w h i c h p r o v i d e s a d e q u a t e c o o l i n g a t 
t h e t e m p e r a t u r e s a n d a l t i t u d e s f o r w h i c h 
c e r t i f i c a t i o n i s s o u g h t . 

( 2 ) Climb at maximum continuous 

power. T h e s t e a d y r a t e o f c l i m b w i t h o u t 
g r o u n d e f f e c t s h a l l n o t b e l e s s t h a n 1 5 0 f p m 
f o r e a c h w e i g h t , a l t i t u d e , a n d t e m p e r a t u r e 
c o n d i t i o n f o r w h i c h t a k e o f f d a t a a r e t o b e 
s c h e d u l e d w i t h : 

( i ) T h e c r i t i c a l e n g i n e i n o p e r a t i v e 
a n d t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t 
m a x i m u m c o n t i n u o u s p o w e r , 

( i i ) C e n t e r o f g r a v i t y i n t h e m o s t u n 
f a v o r a b l e p o s i t i o n p e r m i t t e d f o r t a k e o f f , 

( i i i ) L a n d i n g g e a r r e t r a c t e d , i f r e 
t r a c t a b l e , 

( i v ) T h e s p e e d a s s e l e c t e d b y t h e a p 
p l i c a n t , a n d 

ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 
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( v ) C o w l flaps o r o t h e r m e a n s o f c o n 
t r o l l i n g t h e e n g i n e - c o o l i n g a i r s u p p l y i n t h e 
p o s i t i o n w h i c h p r o v i d e s a d e q u a t e c o o l i n g a t 
t h e t e m p e r a t u r e s a n d a l t i t u d e s f o r w h i c h 
c e r t i f i c a t i o n i s s o u g h t . 

(3) En route climb. T h e s t e a d y r a t e o f 
c l i m b i n f e e t p e r m i n u t e a t a n y a l t i t u d e a t 
w h i c h t h e r o t o r c r a f t i s e x p e c t e d t o o p e r a t e , 
a n d a t a n y w e i g h t w i t h i n t h e r a n g e o f 
w e i g h t s t o b e s p e c i f i e d i n t h e a i r w o r t h i n e s s 
c e r t i f i c a t e , s h a l l b e d e t e r m i n e d w i t h : 

( i ) T h e c r i t i c a l e n g i n e i n o p e r a t i v e , 
a n d t h e r e m a i n i n g e n g i n e ( s ) o p e r a t i n g a t 
t h e m a x i m u m c o n t i n u o u s p o w e r a v a i l a b l e a t 
s u c h a l t i t u d e , 

( i i ) C e n t e r o f g r a v i t y i n t h e m o s t u n 
f a v o r a b l e p o s i t i o n , 

( i i i ) T h e l a n d i n g g e a r r e t r a c t e d , i f 
r e t r a c t a b l e , 

( i v ) T h e s p e e d a s s e l e c t e d b y t h e a p 
p l i c a n t , a n d 

( v ) C o w l flaps o r o t h e r m e a n s o f c o n 
t r o l l i n g t h e e n g i n e - c o o l i n g a i r s u p p l y i n t h e 
p o s i t i o n w h i c h p r o v i d e s a d e q u a t e c o o l i n g a t 
t h e t e m p e r a t u r e s a n d a l t i t u d e s f o r w h i c h 
c e r t i f i c a t i o n i s s o u g h t . 

( b ) Category B. T h e f o l l o w i n g c l i m b r e 
q u i r e m e n t s s h a l l b e a p p l i c a b l e t o C a t e g o r y 
B r o t o r c r a f t : 

( 1 ) F o r a l l r o t o r c r a f t , t h e s t e a d y r a t e 
o f c l i m b a t t h e b e s t r a t e - o f - c l i m b s p e e d w i t h 
m a x i m u m c o n t i n u o u s p o w e r o n a l l e n g i n e s 
a n d l a n d i n g g e a r r e t r a c t e d , i f r e t r a c t a b l e , 
s h a l l b e d e t e r m i n e d o v e r t h e r a n g e o f 
w e i g h t s , a l t i t u d e s , a n d t e m p e r a t u r e s f o r 
w h i c h c e r t i f i c a t i o n i s s o u g h t ( s e e s e c . 7 . 7 4 0 ) . 
F o r a l l r o t o r c r a f t e x c e p t h e l i c o p t e r s t h i s 
r a t e o f c l i m b s h a l l p r o v i d e a s t e a d y g r a d i e n t 
o f c l i m b u n d e r s t a n d a r d s e a l e v e l c o n d i t i o n s 
o f n o t l e s s t h a n 1 : 6 . 

( 2 ) F o r m u l t i e n g i n e h e l i c o p t e r s c o m 
p l y i n g w i t h t h e o p t i o n a l r e q u i r e m e n t o f s e c . 
t i o n 7 . 1 1 1 ( c ) , t h e s t e a d y r a t e o f c l i m b o r 
d e s c e n t s h a l l b e d e t e r m i n e d a t t h e b e s t r a t e -
o f - c l i m b o r r a t e - o f - d e s c e n t s p e e d w i t h o n e 
e n g i n e i n o p e r a t i v e a n d t h e r e m a i n i n g e n 
g i n e ( s ) o p e r a t i n g a t a m a x i m u m c o n t i n u o u s 
p o w e r . 

(3) F o r a l l h e l i c o p t e r s , t h e s t e a d y a n g l e 
o f g l i d e s h a l l b e d e t e r m i n e d a t t h e m a x i m u m 
a n d m i n i m u m r a t e - o f - d e s c e n t s p e e d i n a u t o -
r o t a t i o n a t m a x i m u m w e i g h t a t t h e o p t i m u m 
f o r w a r d s p e e d . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7-2 , 23 F . R 2592, 
Apr. 19, 1958, effective May 17, 1958.) 

7 . 1 1 6 Hovering or minimum operating 

performance. 

( a ) C a t e g o r y A : T h e h o v e r i n g p e r f o r m 
a n c e s h a l l b e d e t e r m i n e d o v e r t h e r a n g e o f 
w e i g h t s , a l t i t u d e s , a n d t e m p e r a t u r e s f o r 
w h i c h t a k e o f f d a t a a r e s c h e d u l e d w i t h n o t 
m o r e t h a n t a k e o f f p o w e r o n a l l e n g i n e s , 
l a n d i n g g e a r e x t e n d e d , a n d a t a h e i g h t a b o v e 
t h e g r o u n d c o n s i s t e n t w i t h t h e p r o c e d u r e 
u s e d i n t h e e s t a b l i s h m e n t o f t a k e o f f a n d a c -
c e l e r a t e - s t o p d i s t a n c e . 

( b ) C a t e g o r y B : H o v e r i n g p e r f o r m a n c e 
f o r h e l i c o p t e r s s h a l l b e d e t e r m i n e d o v e r t h e 
r a n g e o f w e i g h t s , a l t i t u d e s , a n d t e m p e r a 
t u r e s f o r w h i c h c e r t i f i c a t i o n i s s o u g h t w i t h 
t a k e o f f p o w e r o n a l t e n g i n e s , l a n d i n g g e a r 
e x t e n d e d , a n d i n t h e g r o u n d e f f e c t a t a h e i g h t 
a b o v e t h e g r o u n d c o n s i s t e n t w i t h n o r m a l 
t a k e o f f p r o c e d u r e s . A t m a x i m u m w e i g h t , 
u n d e r s t a n d a r d a t m o s p h e r i c c o n d i t i o n s a n d 
u n d e r t h e a f o r e m e n t i o n e d c o n d i t i o n s , t h e 
h o v e r i n g c e i l i n g f o r h e l i c o p t e r s s h a l l n o t b e 
l e s s t h a n 4 , 0 0 0 f e e t . 

( c ) F o r r o t o r c r a f t o t h e r t h a n h e l i c o p t e r s , 
t h e s t e a d y r a t e o f c l i m b a t t h e m i n i m u m 
o p e r a t i n g s p e e d a p p r o p r i a t e t o t h e t y p e w i t h 
t a k e o f f p o w e r a n d l a n d i n g g e a r e x t e n d e d 
s h a l l b e d e t e r m i n e d o v e r t h e r a n g e o f 
w e i g h t s , a l t i t u d e s , a n d t e m p e r a t u r e s f o r 
w h i c h c e r t i f i c a t i o n i s s o u g h t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 1 1 7 Landing; general. 

( a ) C a t e g o r y A : T h e l a n d i n g p e r f o r m a n c e 
s h a l l b e d e t e r m i n e d a n d s c h e d u l e d i n s u c h 
a m a n n e r t h a t , i n t h e e v e n t o f o n e e n g i n e 
b e c o m i n g i n o p e r a t i v e , a t a n y p o i n t i n t h e 
a p p r o a c h p a t h , i t s h a l l b e p o s s i b l e f o r t h e 
r o t o r c r a f t t o l a n d a n d s t o p s a f e l y , a n d , 
f u r t h e r , i t s h a l l b e p o s s i b l e f r o m a p o i n t i n 
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t h e a p p r o a c h p a t h t o c l i m b o u t a n d a t t a i n 
a r o t o r c r a f t c o n f i g u r a t i o n a n d a i r s p e e d a t 
w h i c h c o m p l i a n c e w i t h t h e c l i m b r e q u i r e 
m e n t o f s e c t i o n 7 . 1 1 5 ( a ) ( 2 ) i s m e t . 

( b ) T h e l a n d i n g d a t a r e q u i r e d b y s e c t i o n 
7 . 1 1 8 s h a l l b e d e t e r m i n e d u n d e r t h e f o l l o w 
i n g c o n d i t i o n s : 

( 1 ) A t a l l w e i g h t s , a l t i t u d e s , a n d t e m 
p e r a t u r e s s e l e c t e d b y t h e a p p l i c a n t , a n d 

( 2 ) W i t h t h e o p e r a t i n g e n g i n e s n o t e x 
c e e d i n g t h e i r a p p r o v e d l i m i t a t i o n s . 

( c ) T h e a p p r o a c h a n d l a n d i n g s h a l l b e 
m a d e i n s u c h a m a n n e r t h a t i t s r e p r o d u c t i o n 
d o e s n o t r e q u i r e a n e x c e p t i o n a l d e g r e e o f 
s k i l l o n t h e p a r t o f t h e p i l o t o r e x c e p t i o n a l l y 
f a v o r a b l e c o n d i t i o n s . 

( d ) D u r i n g t h e l a n d i n g t h e r e s h a l l b e n o 
e x c e s s i v e v e r t i c a l a c c e l e r a t i o n a n d n o t e n d 
e n c y t o b o u n c e , n o s e o v e r , g r o u n d l o o p , p o r 
p o i s e , o r w a t e r l o o p . A l l l a n d i n g d a t a , w h e n 
c o r r e c t e d , s h a l l a s s u m e a l e v e l l a n d i n g s u r 
f a c e , a n d s h a l l b e d e t e r m i n e d o n a s m o o t h , 
d r y , h a r d s u r f a c e . ( F o r w i n d a n d r u n w a y 
g r a d i e n t c o r r e c t i o n s s e e a p p r o p r i a t e o p e r a t 
i n g r u l e s o f t h e r e g u l a t i o n s i n t h i s s u b c h a p 
t e r . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 1 1 8 Landing. 

( a ) Category A ; one engine inoperative. 

T h e a p p r o a c h , b a l k e d l a n d i n g , a n d l a n d i n g 
p a t h s s h a l l b e e s t a b l i s h e d . T h e a p p r o a c h 
a n d l a n d i n g s p e e d s s h a l l b e s e l e c t e d b y t h e 
a p p l i c a n t a n d b e a p p r o p r i a t e t o t h e t y p e o f 
r o t o r c r a f t b e i n g c e r t i f i c a t e d . S u c h p a t h s 
s h a l l b e e s t a b l i s h e d i n t h e f o l l o w i n g m a n 
n e r : 

( 1 ) T h e a p p r o a c h a n d l a n d i n g p a t h 
s h a l l b e e s t a b l i s h e d s u c h a s t o a v o i d flight 
w i t h i n t h e c r i t i c a l a r e a s o f t h e l i m i t i n g 
h e i g h t - s p e e d e n v e l o p e a s e s t a b l i s h e d i n a c 
c o r d a n c e w i t h s e c t i o n 7 . 1 1 1 ( a ) o r , a l t e r 
n a t i v e l y , a t t h e o p t i o n o f t h e a p p l i c a n t , a n 
e n v e l o p e e s t a b l i s h e d i n a c c o r d a n c e w i t h t h e 
l a n d i n g c o n d i t i o n w i t h o n e e n g i n e i n o p e r 
a t i v e . 

( 2 ) T h e b a l k e d - I a n d i n g p a t h s h a l l b e e s 
t a b l i s h e d s u c h t h a t , f r o m a h e i g h t a n d s p e e d 
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c o m b i n a t i o n i n t h e a p p r o a c h p a t h a s s e l e c t e d 
b y t h e a p p l i c a n t , a s a f e c l i m b o u t c a n b e 
m a d e a n d s p e e d s a t t a i n e d c o r r e s p o n d i n g t o 
t h e s p e e d s r e q u i r e d i n m e e t i n g t h e c l i m b r e 
q u i r e m e n t s o f s e c t i o n 7 . 1 1 5 ( a ) ( 1 ) a n d ( a ) 
( 2 ) . 

( 3 ) T h e m a n e u v e r s s p e c i f i e d i n s u b p a r a 
g r a p h s ( 1 ) a n d ( 2 ) o f t h i s p a r a g r a p h s h a l l 
b e a c c o m p l i s h e d i n s u c h a m a n n e r a s t o p r o 
v i d e s a f e a n d s m o o t h t r a n s i t i o n b e t w e e n e a c h 
s t a g e . 

( b ) Category A ; complete failure of all 

power. I t s h a l l b e p o s s i b l e t o m a k e a s a f e 
l a n d i n g o n a p r e p a r e d r u n w a y f o l l o w i n g 
c o m p l e t e f a i l u r e o f a l l p o w e r d u r i n g n o r m a l 
c r u i s i n g o p e r a t i n g c o n d i t i o n s ( s e e s e c . 7 . 7 4 3 
( a ) ( 2 ) ) . T h e m a x i m u m p e r m i s s i b l e d e s c e n t 
s p e e d i n a u t o r o t a t i o n s h a l l b e d e t e r m i n e d . 

( c ) Category B ; autorotative landing. 

T h e h o r i z o n t a l d i s t a n c e r e q u i r e d t o l a n d a n d 
c o m e t o a c o m p l e t e s t o p ( t o a s p e e d o f a p 
p r o x i m a t e l y 3 m p h f o r s e a p l a n e s o r float 
p l a n e s ) f r o m a p o i n t a t a h e i g h t o f 5 0 f e e t 
a b o v e t h e l a n d i n g s u r f a c e s h a l l b e d e t e r 
m i n e d . I n m a k i n g t h i s d e t e r m i n a t i o n t h e 
f o l l o w i n g s h a l l a p p l y : 

( 1 ) T h e a p p r o a c h s p e e d o r s p e e d s i n 
t h e g l i d e s h a l l b e a p p r o p r i a t e t o t h e t y p e o f 
r o t o r c r a f t a n d s h a l l b e c h o s e n b y t h e a p p l i 
c a n t . 

( 2 ) T h e a p p r o a c h a n d l a n d i n g s h a l l b e 
m a d e w i t h p o w e r o f f a n d s h a l l b e e n t e r e d 
f r o m s t e a d y a u t o r o t a t i o n . 

( d ) Category B ; Optional requirements 

for multiengined rotorcraft certificated in 

Transport Category B . I n l i e u o f c o m p l i 
a n c e w i t h t h e a u t o r o t a t i v e l a n d i n g d i s t a n c e 
r e q u i r e m e n t s s p e c i f i e d i n p a r a g r a p h ( c ) o f 
t h i s s e c t i o n , a m u l t i e n g i n e d r o t o r c r a f t t h a t 
c o m p l i e s w i t h t h e p o w e r p l a n t i n s t a l l a t i o n 
r e q u i r e m e n t s f o r C a t e g o r y A m a y , a t t h e o p 
t i o n o f t h e a p p l i c a n t , c o m p l y w i t h p a r a 
g r a p h s ( a ) a n d ( b ) o f t h i s s e c t i o n , o m i t t i n g 
t h e c l i m b o u t r e q u i r e m e n t s p e c i f i e d i n p a r a 
g r a p h ( a ) ( 2 ) o f t h i s s e c t i o n . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7-2, 23 F . R . 2592, 
Apr. 19, 1958, effective May 17, 1 9 5 8 ; Amdt. 7 - 3 , 2 3 
F . R . 3514, May 22, 1958, effective May 17, 1958. ) 
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F l i g h t C h a r a c t e r i s t i c s 

7 . 1 2 0 GENERAL. 

( a ) T h e r o t o r c r a f t s h a l l c o m p l y w i t h t h e 
r e q u i r e m e n t s p r e s c r i b e d i n s e c t i o n s 7 . 1 2 1 
t h r o u g h 7 . 1 2 3 a t a l l n o r m a l l y e x p e c t e d o p 
e r a t i n g a l t i t u d e s , u n d e r a l l c r i t i c a l l o a d i n g 
c o n d i t i o n s w i t h i n t h e r a n g e o f w e i g h t a n d 
c e n t e r o f g r a v i t y , a n d f o r a l l s p e e d s , p o w e r , 
a n d r o t o r r p m c o n d i t i o n s f o r w h i c h c e r t i f i c a 
t i o n i s s o u g h t . 

( b ) I t s h a l l b e p o s s i b l e t o m a i n t a i n a flight 
c o n d i t i o n a n d t o m a k e a s m o o t h t r a n s i t i o n 
f r o m o n e flight c o n d i t i o n t o a n o t h e r w i t h o u t 
r e q u i r i n g a n e x c e p t i o n a l d e g r e e o f s k i l l , 
a l e r t n e s s , o r s t r e n g t h o n t h e p a r t o f t h e p i l o t , 
a n d w i t h o u t d a n g e r o f e x c e e d i n g t h e l i m i t 
l o a d f a c t o r u n d e r a l l c o n d i t i o n s o f o p e r a t i o n 
p r o b a b l e f o r t h e t y p e , i n c l u d i n g t h o s e c o n d i 
t i o n s n o r m a l l y e n c o u n t e r e d i n t h e e v e n t o f 
s u d d e n p o w e r p l a n t f a i l u r e . 

( c ) F o r n i g h t o r i n s t r u m e n t c e r t i f i c a t i o n 
t h e r o t o r c r a f t s h a l l h a v e s u c h a d d i t i o n a l 
flight c h a r a c t e r i s t i c s a s t h e A d m i n i s t r a t o r 
finds a r e r e q u i r e d f o r s a f e o p e r a t i o n u n d e r 
t h e s e c o n d i t i o n s . 

(New P a r t 7, 2 1 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -2 , 2 3 F . R . 2592, 
Apr. 19, 1958, effective May 17, 1 9 5 8 ; Amdt. 7 -4 , 24 
F . R , 7074, Sept. 1, 1959, effective O c t 1, 1959.) 

7 . 1 2 1 CONTROLLABILITY. 

( a ) T h e r o t o r c r a f t s h a l l b e s a f e l y c o n 
t r o l l a b l e a n d m a n e u v e r a b l e d u r i n g s t e a d y 
flight a n d d u r i n g t h e e x e c u t i o n o f a n y m a 
n e u v e r a p p r o p r i a t e t o t h e t y p e o f r o t o r c r a f t , 
i n c l u d i n g t a k e o f f , c l i m b , l e v e l flight, t u r n , 
g l i d e , a n d p o w e r - o n o r p o w e r - o f f l a n d i n g s . 

( b ) T h e m a r g i n o f l o n g i t u d i n a l a n d 
l a t e r a l c y c l i c c o n t r o l s h a l l a l l o w s a t i s f a c 
t o r y p i t c h i n g a n d r o l l i n g c o n t r o l a t VNB ( s e e 
s e c . 7 . 7 1 1 ) , w i t h : 

( 1 ) M a x i m u m w e i g h t , 
( 2 ) C r i t i c a l c e n t e r o f g r a v i t y , 
( 3 ) P o w e r o n a n d p o w e r o f f , a n d 
( 4 ) C r i t i c a l r o t o r r p m . 

( c ) C o m p l i a n c e w i t h p a r a g r a p h ( b ) o f t h i s 
s e c t i o n s h a l l i n c l u d e a d e m o n s t r a t i o n w i t h a 
p o w e r f a i l u r e a t V3 o r VSE, w h i c h e v e r i s l e s s . 
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( d ) T h e r e s h a l l b e e s t a b l i s h e d a w i n d v e 
l o c i t y i n w h i c h t h e r o t o r c r a f t c a n b e o p 
e r a t e d w i t h o u t l o s s o f c o n t r o l o n o r n e a r t h e 
g r o u n d a t t h e c r i t i c a l c e n t e r o f g r a v i t y a n d 
t h e c r i t i c a l r o t o r r p m i n a n y m a n e u v e r a p 
p r o p r i a t e t o t h e t y p e o f r o t o r c r a f t ; e . g . , 
c r o s s w i n d t a k e o f f s , s i d e w a r d o r r e a r w a r d 
f l i g h t . T h i s w i n d v e l o c i t y s h a l l n o t b e l e s s 
t h a n 2 0 m p h . 

( e ) C o n t r o l l a b i l i t y a f t e r p o w e r f a i l u r e 
s h a l l b e d e m o n s t r a t e d o v e r t h e r a n g e o f a i r 
s p e e d s a n d a l t i t u d e s f o r w h i c h c e r t i f i c a t i o n 
i s s o u g h t , s t a r t i n g w i t h m a x i m u m c o n t i n u 
o u s p o w e r a t c r i t i c a l w e i g h t . I n t a k i n g c o r 
r e c t i v e a c t i o n , t h e t i m e d e l a y f o r a l l flight 
c o n d i t i o n s s h a l l b e b a s e d o n t h e n o r m a l p i l o t 
r e a c t i o n t i m e , e x c e p t t h a t f o r t h e c r u i s e c o n 
d i t i o n t h e t i m e d e l a y s h a l l n o t b e l e s s t h a n 
o n e s e c o n d . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956; as amended by Amdt. 2 4 F . R . 7074, 
S e p t 1, 1959, effective Oct. 1, 1959. ) 

7 . 1 2 2 T R I M . I t s h a l l b e p o s s i b l e i n s t e a d y 
l e v e l flight a t a n y s p e e d a p p r o p r i a t e t o t h e 
t y p e o f r o t o r c r a f t t o t r i m t h e s t e a d y l o n g i 
t u d i n a l a n d l a t e r a l c o n t r o l f o r c e s t o z e r o . 
T h e t r i m d e v i c e s h a l l n o t i n t r o d u c e a n y u n 
d e s i r a b l e d i s c o n t i n u i t i e s i n t h e f o r c e 
g r a d i e n t s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug, 1, 1956. ) 

7 . 1 2 3 STABILITY. 

( a ) GENERAL. I t s h a l l b e p o s s i b l e t o fly t h e 
r o t o r c r a f t i n n o r m a l m a n e u v e r s , i n c l u d i n g a 
m i n i m u m o f t h r e e t a k e o f f s a n d l a n d i n g s , f o r 
a c o n t i n u o u s p e r i o d o f t i m e a p p r o p r i a t e t o 
t h e o p e r a t i o n a l u s e o f t h e p a r t i c u l a r t y p e o f 
r o t o r c r a f t w i t h o u t t h e p i l o t e x p e r i e n c i n g 
u n d u e f a t i g u e o r s t r a i n . I n a d d i t i o n , t h e 
r o t o r c r a f t s h a l l c o m p l y w i t h t h e r e q u i r e 
m e n t s o f p a r a g r a p h ( b ) o f t h i s s e c t i o n . 

( b ) STATIC LONGITUDINAL STABILITY. I n t h e 

f o l l o w i n g c o n f i g u r a t i o n s t h e c h a r a c t e r i s t i c s 
o f t h e l o n g i t u d i n a l c y c l i c c o n t r o l s h a l l b e 
s u c h t h a t , w i t h c o n s t a n t t h r o t t l e a n d c o l l e c 
t i v e p i t c h s e t t i n g s , a r e a r w a r d d i s p l a c e m e n t 
o f l o n g i t u d i n a l c o n t r o l s h a l l b e n e c e s s a r y t o 

ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 



CAM 7 ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 7.140 

obtain speeds below the specified trim speed, 
and a forward displacement shall be neces
sary to obtain speeds above the specified trim 
speed for the ranges of altitude and rotor 
rpm for which certification is sought: 

(1) Climb. At all speeds from 0.85Fr 
to 1.2 Vy, with: 

(i) Critical weight and center of 
gravity, 

(ii) Maximum continuous power, 
(iii) Landing gear retracted, and 
(iv) Trim at best rate-of-climb speed 

(Vy). 

(2) Cruise. At all speeds from 0.7VH 

or 0.7VNE, whichever is less, to 1.1VH or 

I.IVNB, whichever is less, with: 
(i) Critical weight and center of 

gravity, 
(ii) Power for level flight at 0.9 V H or 

0.9 Vmt whichever is less, 
(iii) Landing gear retracted, and 
(iv) Trimmed at 0.9 V H , or 0.9 V S E , 

whichever is less. 
(3) Autorotation. Throughout the 

speed range for which certification is sought, 
with: 

(i) Critical weight and center of 
gravity, 

(ii) Power off, 
(iii) Landing gear both retracted, if 

retractable, and extended, and 
(iv) Trim at the speed for minimum 

rate of descent. 
(4) Hovering. In the case of helicop

ters the stick position curve shall have a 
stable slope between the maximum approved 
rearward speed and a forward speed of 20 
mph, with: 

(i) Critical weight and center of grav
ity, except for Category A helicopters the 
weight shall be that determined for hover
ing. (See sec. 7.116 (a).) 

(ii) Power required for hovering in 
still air, 

(iii) Landing gear retracted, and 
(iv) Trim for hovering. 

Note: It i s c o n s i d e r e d a c c e p t a b l e f o r t h e s t i c k p o 

s i t i o n v e r s u s s p e e d c u r v e t o h a v e a n e g a t i v e s l o p e 

w i t h i n t h e s p e e d r a n g e s p e c i f i e d f o r e a c h o f t h e c o n 

d i t i o n s i n s u b p a r a g r a p h s ( 1 ) t h r o u g h ( 3 ) o f t h i s p a r a 

g r a p h , p r o v i d e d t h e n e g a t i v e s t i c k d i s p l a c e m e n t r e 

q u i r e d i s n o t g r e a t e r t h a n 10 p e r c e n t o f t h e t o t a l s t i c k 

t r a v e l . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7-2, 23 F . R . 2592, 
Apr. 19, 1958, effective May 17, 1 9 5 8 ; A m d t 7-4 , 24 
F . R . 7074, Sept. 1, 1959. effective Oct. 1, 1959. ) 

Ground and Water Handling 
Characteristics 

7.130 General. The rotorcraft shall be 
demonstrated to have satisfactory ground 
and water handling characteristics. There 
shall be no uncontrollable tendencies in any 
operating condition reasonably expected for 
the type. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug, 1, 1956. ) 

7.131 Ground resonance. There shall be 
no tendency for the rotorcraft to oscillate 
when the rotor is turning and the rotorcraft 
is on the ground unless the Administrator 
finds that such tendencies are not dangerous. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -2 , 23 F . R . 2592, 
Apr. 19, 1958, effective May 17, 1958 . ) 

7.132 Spray characteristics. For rotor
craft equipped with floats, the spray charac
teristics during taxiing, takeoff, and land
ing shall be such as not to obscure the vision 
of the pilot nor produce damage to the 
rotors, propellers, or other parts of the 
rotorcraft. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

Miscellaneous Flight Requirements 
7.140 Flutter and vibration. All parts of 

the rotorcraft shall be demonstrated to be 
free from flutter and excessive vibration 
under all speed and power conditions appro
priate to the operation of the type of rotor
craft. (See also sees. 7.203(f) and 7.711.) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

15 
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Subpart C—Structure 
G e n e r a l 

7 . 2 0 0 Loads. 

( a ) S t r e n g t h r e q u i r e m e n t s o f t h i s s u b 
p a r t a r e s p e c i f i e d i n t e r m s o f l i m i t a n d u l t i 
m a t e l o a d s . U n l e s s o t h e r w i s e s t a t e d , t h e 
s p e c i f i e d l o a d s s h a l l b e c o n s i d e r e d a s l i m i t 
l o a d s . I n d e t e r m i n i n g c o m p l i a n c e w i t h 
t h e s e r e q u i r e m e n t s t h e p r o v i s i o n s s e t f o r t h 
i n p a r a g r a p h s ( b ) t h r o u g h ( e ) o f t h i s s e c t i o n 
s h a l l a p p l y . 

( b ) T h e f a c t o r o f s a f e t y s h a l l b e 1 . 5 u n l e s s 
o t h e r w i s e s p e c i f i e d , a n d s h a l l a p p l y t o t h e 
e x t e r n a l a n d i n e r t i a l o a d s , u n l e s s i t s a p p l i c a 
t i o n t o t h e r e s u l t i n g i n t e r n a l s t r e s s e s i s m o r e 
c o n s e r v a t i v e . 

( c ) U n l e s s o t h e r w i s e p r o v i d e d , t h e s p e c i 
fied a i r , g r o u n d , a n d w a t e r l o a d s s h a l l b e 
p l a c e d i n e q u i l i b r i u m w i t h i n e r t i a f o r c e s , 
c o n s i d e r i n g a l l i t e m s o f m a s s i n t h e r o t o r 
c r a f t . 

( d ) A l l l o a d s s h a l l b e d i s t r i b u t e d i n a m a n 
n e r c l o s e l y a p p r o x i m a t i n g o r c o n s e r v a t i v e l y 
r e p r e s e n t i n g a c t u a l c o n d i t i o n s . 

( e ) I f d e f l e c t i o n s u n d e r l o a d s i g n i f i c a n t l y 
c h a n g e t h e d i s t r i b u t i o n o f e x t e r n a l o r i n 
t e r n a l l o a d s , t h e r e d i s t r i b u t i o n s h a l l b e 
t a k e n i n t o a c c o u n t . 

(New P a r t 7, 21 F . R . 3743, June 2, 19S6, effective 
Aug. 1, 1956.) 

7 . 2 0 1 Strength and deformation. 

( a ) T h e s t r u c t u r e s h a l l b e c a p a b l e o f s u p 
p o r t i n g l i m i t l o a d s w i t h o u t s u f f e r i n g d e t r i 
m e n t a l p e r m a n e n t d e f o r m a t i o n s . 

( b ) A t a i l l o a d s u p t o l i m i t l o a d s t h e d e 
f o r m a t i o n s h a l l n o t b e s u c h a s t o i n t e r f e r e 
w i t h s a f e o p e r a t i o n o f t h e r o t o r c r a f t . 

( c ) T h e s t r u c t u r e s h a l l b e c a p a b l e o f s u p 
p o r t i n g u l t i m a t e l o a d s w i t h o u t f a i l u r e . I t 
s h a l l s u p p o r t t h e l o a d d u r i n g a s t a t i c t e s t f o r 
a t l e a s t 3 s e c o n d s , u n l e s s p r o o f o f s t r e n g t h i s 
d e m o n s t r a t e d b y d y n a m i c t e s t s s i m u l a t i n g 
a c t u a l c o n d i t i o n s o f l o a d a p p l i c a t i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 2 0 2 Proof of structure. 

( a ) P r o o f o f c o m p l i a n c e o f t h e s t r u c t u r e 
w i t h t h e s t r e n g t h a n d d e f o r m a t i o n r e q u i r e 

m e n t s o f s e c t i o n 7 . 2 0 1 s h a l l b e m a d e f o r a l l 
c r i t i c a l l o a d i n g c o n d i t i o n s . 

( b ) P r o o f o f c o m p l i a n c e b y m e a n s o f 
s t r u c t u r a l a n a l y s i s s h a l l b e a c c e p t a b l e o n l y 
w h e n t h e s t r u c t u r e c o n f o r m s t o t y p e s f o r 
w h i c h e x p e r i e n c e h a s s h o w n s u c h m e t h o d s t o 
b e r e l i a b l e . I n a l l o t h e r c a s e s s u b s t a n t i a t 
i n g t e s t s s h a l l b e r e q u i r e d . 

( c ) I n a l l c a s e s c e r t a i n p o r t i o n s o f t h e 
s t r u c t u r e s h a l l b e t e s t e d a s s p e c i f i e d i n s e c 
t i o n 7 . 2 0 3 . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.203 Structural and dynamic tests. A t 
l e a s t t h e f o l l o w i n g s t r u c t u r a l t e s t s s h a l l b e 
c o n d u c t e d t o s h o w c o m p l i a n c e w i t h t h e 
s t r e n g t h c r i t e r i a : 

( a ) D y n a m i c a n d e n d u r a n c e t e s t s o f r o 
t o r s a n d r o t o r d r i v e s , i n c l u d i n g c o n t r o l s ( s e e 
s e c . 7 . 4 0 5 ) . 

( b ) C o n t r o l s u r f a c e a n d s y s t e m l i m i t l o a d 
t e s t s ( s e e s e c . 7 . 3 2 3 ) . 

( c ) C o n t r o l s y s t e m o p e r a t i o n t e s t s ( s e e 
s e c . 7 . 3 2 4 ) . 

( d ) F l i g h t s t r e s s m e a s u r e m e n t s ( s e e s e e s . 
7 . 2 2 1 , 7 . 2 5 0 , a n d 7 . 2 5 1 ) . 

( e ) L a n d i n g g e a r s h o c k a b s o r p t i o n t e s t s 
( s e e s e c . 7 . 3 3 2 ) . 

( f ) S u c h a d d i t i o n a l t e s t s a s m a y b e f o u n d 
n e c e s s a r y b y t h e A d m i n i s t r a t o r t o s u b s t a n 
t i a t e n e w a n d u n u s u a l f e a t u r e s o f t h e d e s i g n . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7-4 , 24 F . R . 7074, 
S e p t 1, 1959, effective Oct. 1, 1959. ) 

7 . 2 0 4 Design limitations. T h e f o l l o w i n g 
v a l u e s s h a l l b e e s t a b l i s h e d b y t h e a p p l i c a n t 
f o r p u r p o s e s o f s h o w i n g c o m p l i a n c e w i t h t h e 
s t r u c t u r a l r e q u i r e m e n t s s p e c i f i e d i n t h i s s u b 
p a r t : 

( a ) M a x i m u m a n d m i n i m u m d e s i g n 
w e i g h t s . 

( b ) P o w e r - o n a n d p o w e r - o f f m a i n r o t o r 
r p m r a n g e s ( s e e s e e s . 7 . 1 0 3 a n d 7 . 7 1 3 
t h r o u g h 7 . 7 1 4 ( b ) ) , 

( c ) M a x i m u m f o r w a r d s p e e d s f o r t h e 
p o w e r - o n a n d p o w e r - o f f m a i n r o t o r r p m 

16 



CAM 7 

r a n g e s e s t a b l i s h e d i n a c c o r d a n c e w i t h p a r a 
g r a p h ( b ) o f t h i s s e c t i o n ( s e e s e c . 7 . 7 1 3 ) , 

( d ) M a x i m u m r e a r w a r d a n d s i d e w a r d 
flight s p e e d s , 

( e ) E x t r e m e p o s i t i o n s o f r o t o r c r a f t c e n 
t e r o f g r a v i t y t o b e u s e d i n c o n j u n c t i o n w i t h 
t h e l i m i t a t i o n s o f p a r a g r a p h s ( b ) , ( c ) , a n d 
( d ) o f t h i s s e c t i o n , 

( f ) R o t a t i o n a l s p e e d r a t i o s b e t w e e n t h e 
p o w e r p l a n t a n d a l l c o n n e c t e d r o t a t i n g c o m 
p o n e n t s , a n d 

( g ) P o s i t i v e a n d n e g a t i v e l i m i t m a n e u v e r 
i n g l o a d f a c t o r s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, efEective 
Aug. 1, 1956. ) 

F l i g h t L o a d s 

7 . 2 1 0 General. F l i g h t l o a d r e q u i r e m e n t s 
s h a l l b e c o m p l i e d w i t h a t a l l w e i g h t s f r o m 
t h e d e s i g n m i n i m u m w e i g h t t o t h e d e s i g n 
m a x i m u m w e i g h t , w i t h a n y p r a c t i c a b l e d i s 
t r i b u t i o n o f d i s p o s a b l e l o a d w i t h i n p r e 
s c r i b e d o p e r a t i n g l i m i t a t i o n s s t a t e d i n t h e 
R o t o r c r a f t F l i g h t M a n u a l ( s e e s e c . 7 . 7 4 1 ) . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 2 1 1 . Flight load factor. T h e flight l o a d 
f a c t o r s h a l l b e a s s u m e d t o a c t n o r m a l t o t h e 
l o n g i t u d i n a l a x i s o f t h e r o t o r c r a f t , a n d s h a l l 
b e e q u a l i n m a g n i t u d e a n d s h a l l b e o p p o s i t e 
i n d i r e c t i o n t o t h e r o t o r c r a f t i n e r t i a l o a d 
f a c t o r a t t h e c e n t e r o f g r a v i t y . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 2 1 2 Maneuvering conditions. T h e r o 

t o r c r a f t s t r u c t u r e s h a l l b e d e s i g n e d f o r a 
p o s i t i v e m a n e u v e r i n g l i m i t l o a d f a c t o r o f 3 .5 
a n d a n e g a t i v e m a n e u v e r i n g l i m i t l o a d f a c 
t o r o f 1 . 0 , e x c e p t t h a t l e s s e r v a l u e s s h a l l b e 
a l l o w e d i f t h e a p p l i c a n t s h o w s b y a n a l y t i c a l 
s t u d y a n d flight d e m o n s t r a t i o n s t h a t t h e 
p r o b a b i l i t y o f e x c e e d i n g t h e v a l u e s s e l e c t e d 
i s e x t r e m e l y r e m o t e . W h e r e s u c h l e s s e r v a l 
u e s o f m a n e u v e r i n g l o a d f a c t o r a r e s e l e c t e d , 
t h e v a l u e s s e l e c t e d s h a l l b e a p p r o p r i a t e t o 
e a c h d e s i g n w e i g h t c o n d i t i o n b e t w e e n d e s i g n 
m i n i m u m a n d d e s i g n m a x i m u m v a l u e s . I n 

7.214 

n o c a s e s h a l l t h e l i m i t l o a d f a c t o r s b e l e s s 
t h a n 2 . 0 p o s i t i v e a n d 0.5 n e g a t i v e . A i r l o a d s 
s h a l l b e a s s u m e d t o b e a p p l i e d a t t h e c e n -
t e r ( s ) o f t h e r o t o r h u b ( s ) a n d a t a n y a u x i l 
i a r y l i f t i n g s u r f a c e ( s ) a n d t o a c t i n s u c h 
d i r e c t i o n s w i t h d i s t r i b u t i o n s o f l o a d a m o n g 
t h e r o t o r ( s ) a n d a u x i l i a r y l i f t i n g s u r f a c e ( s ) 
a s n e c e s s a r y t o r e p r e s e n t a l l c r i t i c a l m a n e u 
v e r i n g m o t i o n s o f t h e r o t o r c r a f t a p p l i c a b l e 
t o t h e p a r t i c u l a r t y p e , i n c l u d i n g flight a t t h e 
m a x i m u m d e s i g n r o t o r t i p s p e e d r a t i o u n d e r 
p o w e r - o n a n d p o w e r - o f f c o n d i t i o n s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 2 1 3 Gust conditions. T h e r o t o r c r a f t 
s t r u c t n r e s h a l l b e d e s i g n e d t o w i t h s t a n d t h e 
l o a d i n g d u e t o v e r t i c a l a n d h o r i z o n t a l g u s t s 
o f 3 0 f p s i n v e l o c i t y i n c o n j u n c t i o n w i t h t h e 
c r i t i c a l r o t o r c r a f t a i r s p e e d s , i n c l u d i n g 
h o v e r i n g . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 2 1 4 Yawing conditions. T h e r o t o r 
c r a f t s h a l l b e d e s i g n e d f o r l o a d s r e s u l t i n g 
f r o m c o n d i t i o n s s p e c i f i e d i n t h i s s e c t i o n . 
U n b a l a n c e d a e r o d y n a m i c m o m e n t s a b o u t t h e 
c e n t e r o f g r a v i t y s h a l l b e r e a c t e d i n a r a 
t i o n a l o r a c o n s e r v a t i v e m a n n e r c o n s i d e r i n g 
t h e p r i n c i p a l m a s s e s f u r n i s h i n g t h e r e a c t i n g 
i n e r t i a f o r c e s . W i t h t h e m a x i m u m m a i n 
r o t o r s p e e d a n d a t a f o r w a r d s p e e d u p t o 
VSB o r VB, w h i c h e v e r i s l e s s , t h e f o l l o w i n g 
m a n e u v e r s h a l l b e c o n s i d e r e d : 

( a ) W i t h t h e r o t o r c r a f t i n u n a c c e l e r a t e d 
flight a t z e r o y a w , i t s h a l l b e a s s u m e d t h a t 
t h e c o c k p i t d i r e c t i o n a l c o n t r o l i s s u d d e n l y 
d i s p l a c e d t o t h e m a x i m u m d e f l e c t i o n a s l i m 
i t e d b y t h e c o n t r o l s t o p s o r b y m a x i m u m 
p i l o t e f f o r t . 

( b ) W i t h t h e d i r e c t i o n a l c o n t r o l d e f l e c t e d 
a s i n p a r a g r a p h ( a ) o f t h i s s e c t i o n , i t s h a l l 
b e a s s u m e d t h a t t h e r o t o r c r a f t y a w s t o a r e 
s u l t i n g s i d e s l i p a n g l e . 

( c ) W i t h t h e r o t o r c r a f t y a w n e d t o t h e 
s t a t i c s i d e s l i p a n g l e c o r r e s p o n d i n g w i t h t h e 
d i r e c t i o n a l c o n t r o l d e f l e c t i o n s p e c i f i e d i n 
p a r a g r a p h ( a ) o f t h i s s e c t i o n , i t s h a l l b e a s -

ROTORCRAFT AIRWORTHINESS J TRANSPORT CATEGORIES 
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7.220 

S U M E D THAT THE DIRECTIONAL CONTROL IS SUD

DENLY" RETURNED TO NEUTRAL. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

CONTROL SURFACE A N D S Y S T E M L O A D S 

7 .220 General. T H E STRUCTURE OF ALL AUX

ILIARY ROTORS (ANTITORQUE A N D CONTROL), FIXED 

OR MOVABLE STABILIZING A N D CONTROL SURFACES, 

AND ALL SYSTEMS OPERATING A N Y FLIGHT CONTROLS 

SHALL BE DESIGNED TO COMPLY WITH THE PROVI

SIONS OF SECTIONS 7 .221 THROUGH 7.226. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 2 2 1 Auxiliary rotor assemblies. A U X I L 

IARY ROTOR ASSEMBLIES SHALL BE TESTED I N AC

CORDANCE WITH THE PROVISIONS OF SECTION 7.405 

FOR ROTOR DRIVES. I N ADDITION, AUXILIARY 

ROTOR ASSEMBLIES WITH DETACHABLE BLADES 

SHALL BE SUBSTANTIATED FOR CENTRIFUGAL LOADS 

RESULTING FROM THE M A X I M U M DESIGN ROTOR 

R P M . I N THE CASE OF AUXILIARY ROTORS WITH 

HIGHLY STRESSED METAL COMPONENTS, THE VIBRA

TION STRESSES SHALL BE DETERMINED I N FLIGHT, 

A N D IT SHALL BE DEMONSTRATED THAT THESE 

STRESSES DO NOT EXCEED SAFE VALUES FOR CONTIN

UOUS OPERATION. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 .222 Auxiliary rotor attachment struc

ture. T H E ATTACHMENT STRUCTURE FOR THE AUX

ILIARY ROTORS SHALL BE DESIGNED TO WITHSTAND 

A L I M I T LOAD EQUAL TO THE M A X I M U M LOADS I N 

THE STRUCTURE OCCURRING UNDER THE FLIGHT A N D 

LANDING CONDITIONS. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 .223 Tail rotor guard. W H E N A TAIL ROTOR 

I S PROVIDED ON A ROTORCRAFT, IT SHALL NOT BE 

POSSIBLE FOR THE TAIL ROTOR TO CONTACT THE LAND

I N G M E D I U M DURING A NORMAL LANDING. I F A 

TAIL ROTOR GUARD I S PROVIDED WHICH WILL CON

TACT THE LANDING M E D I U M DURING LANDINGS 

A N D THUS PREVENT TAIL ROTOR CONTACT, SUITABLE 

DESIGN LOADS FOR THE GUARD SHALL BE ESTAB

LISHED, A N D THE GUARD A N D ITS SUPPORTING 

CAM 7 

STRUCTURE SHALL BE DESIGNED TO WITHSTAND THE 

ESTABLISHED LOADS. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.224 Stabilizing and control surfaces. 

STABILIZING A N D CONTROL SURFACES SHALL BE DE

SIGNED TO WITHSTAND THE CRITICAL LOADING FROM 

MANEUVERS OR FROM COMBINED MANEUVER A N D 

GUST. I N NO CASE SHALL THE L I M I T LOAD BE LESS 

THAN 1 5 POUNDS PER SQUARE FOOT OR A LOAD DUE 

TO C V = 0 . 5 5 AT THE M A X I M U M DESIGN SPEED. 

T H E LOAD DISTRIBUTION SHALL SIMULATE CLOSELY 

THE ACTUAL PRESSURE DISTRIBUTION CONDITIONS. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.225 Primary control systems; general. 

LONGITUDINAL, LATERAL, VERTICAL (COLLECTIVE 

P ITCH) , A N D DIRECTIONAL CONTROL SYSTEMS SHALL 

BE DESIGNED TO THE M I N I M U M REQUIREMENTS 

SET FORTH I N PARAGRAPHS ( A ) A N D ( B ) OF THIS 

SECTION. 

( A ) [ A L L ] CONTROL SYSTEMS, INCLUDING THEIR 

SUPPORTING STRUCTURE, SHALL BE DESIGNED 

TO WITHSTAND THE LOADS RESULTING FROM 

THE L I M I T PILOT-APPLIED FORCES AS SET FORTH 

I N SUBPARAGRAPHS ( 1 ) THROUGH ( 3 ) OF THIS 

PARAGRAPH, OR THE M A X I M U M LOADS WHICH 

CAN BE OBTAINED I N NORMAL OPERATION OF THE 

ROTORCRAFT, INCLUDING A N Y SINGLE POWER BOOST 

SYSTEM FAILURE (SEE SEC. 7 . 3 2 8 ) , WHICHEVER I S 

GREATER. W H E R E I T CAN BE SHOWN THAT THE 

SYSTEM DESIGN OR THE NORMAL OPERATING LOADS 

ARE SUCH THAT A PORTION OF THE SYSTEM CANNOT 

REACT THE SPECIFIED PILOT-APPLIED FORCES OF 

SUBPARAGRAPHS ( 1 ) THROUGH ( 3 ) OF THIS PARA

GRAPH, THAT PORTION OF THE SYSTEM SHALL BE 

DESIGNED TO WITHSTAND THE M A X I M U M LOADS 

WHICH CAN BE OBTAINED I N NORMAL OPERATION 

OF THE ROTORCRAFT. T H E M I N I M U M DESIGN 

LOADS SHALL I N A N Y CASE BE SUFFICIENT TO PRO

V IDE A RUGGED SYSTEM FOR SERVICE USE, INCLUD

I N G CONSIDERATION OF FATIGUE, J A M M I N G , 

GROUND GUSTS, CONTROL INERTIA, A N D FRICTION 

LOADS. I N THE ABSENCE OF A RATIONAL ANALYSIS, 

THE DESIGN LOADS RESULTING FROM 0.60 OF THE 

SPECIFIED PILOT-APPLIED FORCES SHALL BE CONSID

ERED AS ACCEPTABLE M I N I M U M DESIGN LOADS. 

ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 
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( t ) F o o t - t y p e c o n t r o l s — 1 3 0 p o u n d s . 
( 2 ) S t i c k - t y p e c o n t r o l s — 1 0 0 p o u n d s f o r e 

a n d a f t — 6 7 p o u n d s l a t e r a l l y . 
( 3 ) W h e e l - t y p e c o n t r o l s — 1 0 0 p o u n d s 

f o r e a n d a f t — 5 3 D i n c h - p o u n d s c o u p l e a t t h e 
r i m o f t h e c o n t r o l w h e e l ( w h e r e D i s w h e e l 
d i a m e t e r , i n c h e s ) . 

( b ) T h e r e a c t i o n t o t h e a p p l i e d l o a d s s h a l l 
b e p r o v i d e d a s f o l l o w s : 

( 1 ) B y t h e c o n t r o l s t o p s o n l y , 
( 2 ) B y t h e c o n t r o l l o c k s o n l y , 
( 3 ) B y t h e i r r e v e r s i b l e m e c h a n i s m o n l y 

( w i t h t h e i r r e v e r s i b l e m e c h a n i s m l o c k e d a n d 
w i t h t h e c o n t r o l s u r f a c e i n a l l c r i t i c a l p o s i 
t i o n s f o r t h e a f f e c t e d p o r t i o n s o f t h e s y s t e m 
w i t h i n i t s l i m i t o f m o t i o n ) , 

( 4 ) B y t h e a t t a c h m e n t o f t h e c o n t r o l 
s y s t e m t o t h e r o t o r b l a d e p i t c h c o n t r o l h o r n 
o n l y ( w i t h t h e c o n t r o l i n a l l c r i t i c a l p o s i 
t i o n s f o r t h e a f f e c t e d p o r t i o n s o f t h e s y s t e m 
w i t h i n t h e l i m i t s o f i t s m o t i o n ) , a n d 

( 5 ) B y t h e a t t a c h m e n t o f t h e c o n t r o l 
s y s t e m t o t h e c o n t r o l s u r f a c e h o r n ( w i t h t h e 
c o n t r o l i n a l l c r i t i c a l p o s i t i o n s f o r t h e a f 
f e c t e d p o r t i o n s o f t h e s y s t e m w i t h i n t h e 
l i m i t s o f i t s m o t i o n ) . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 -4 , 2 4 F . R . 7074, 
Sept. 1, 1959, effective Oct. 1 , 1 9 5 9 ; Amdt. 7 - 5 , 27 F . R . 
2999, Mar. 3 0 , 1 9 6 2 , effective May 3, 1962.) 

[ 7 . 2 2 6 Dual primary flight control sys

tems. I f a d u a l p r i m a r y f l i g h t c o n t r o l s y s 
t e m i s p r o v i d e d , t h e s y s t e m s h a l l b e d e s i g n e d 
f o r c o n d i t i o n s w h e n t h e p i l o t s o p e r a t e t h e 
c o n t r o l s i n o p p o s i t i o n a n d i n c o n j u n c t i o n . 
I n d i v i d u a l p i l o t l o a d s e q u a l t o 7 5 p e r c e n t o f 
t h o s e o b t a i n e d i n a c c o r d a n c e w i t h s e c t i o n 
7 . 2 2 5 s h a l l b e a p p l i c a b l e . ] 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

L a n d i n g L o a d s 

7 . 2 3 0 General. 

( a ) Loads and equilibrium. T h e l i m i t 
l o a d s o b t a i n e d i n t h e l a n d i n g c o n d i t i o n s 
s h a l l b e c o n s i d e r e d a s e x t e r n a l l o a d s w h i c h 
w o u l d o c c u r i n a r o t o r c r a f t s t r u c t u r e i f i t 
w e r e a c t i n g a s a r i g i d b o d y . I n e a c h o f t h e 
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c o n d i t i o n s t h e e x t e r n a l l o a d s s h a l l b e p l a c e d 
i n e q u i l i b r i u m w i t h t h e l i n e a r a n d a n g u l a r 
i n e r t i a l o a d s i n a r a t i o n a l o r c o n s e r v a t i v e 
m a n n e r . I n a p p l y i n g t h e s p e c i f i e d c o n d i 
t i o n s t h e p r o v i s i o n s o f p a r a g r a p h s ( b ) 
t h r o u g h ( e ) o f t h i s s e c t i o n s h a l l b e c o m p l i e d 
w i t h . 

( b ) Center of gravity positions. T h e 

c r i t i c a l c e n t e r o f g r a v i t y p o s i t i o n s w i t h i n 
t h e c e r t i f i c a t i o n l i m i t s s h a l l b e s e l e c t e d s o 
t h a t t h e m a x i m u m d e s i g n l o a d s i n e a c h o f 
t h e l a n d i n g g e a r e l e m e n t s a r e o b t a i n e d . 

( c ) Design weight. T h e d e s i g n w e i g h t 
u s e d i n t h e l a n d i n g c o n d i t i o n s s h a l l n o t b e 
l e s s t h a n t h e m a x i m u m w e i g h t o f t h e r o t o r 
c r a f t . I t s h a l l b e a c c e p t a b l e t o a s s u m e a 
r o t o r l i f t , e q u a l t o t w o - t h i r d s t h e d e s i g n 
m a x i m u m w e i g h t , t o e x i s t t h r o u g h o u t t h e 
l a n d i n g i m p a c t a n d t o a c t t h r o u g h t h e c e n t e r 
o f g r a v i t y o f t h e r o t o r c r a f t . H i g h e r v a l u e s 
o f r o t o r l i f t s h a l l b e a c c e p t a b l e i f s u b s t a n 
t i a t e d b y t e s t s a n d / o r d a t a w h i c h a r e a p 
p l i c a b l e t o t h e p a r t i c u l a r r o t o r c r a f t . 

( d ) Load factor. T h e s t r u c t u r e s h a l l b e 
d e s i g n e d f o r a l i m i t l o a d f a c t o r s e l e c t e d b y 
t h e a p p l i c a n t , o f n o t l e s s t h a n t h e v a l u e o f 
t h e l i m i t i n e r t i a l o a d f a c t o r s u b s t a n t i a t e d 
i n a c c o r d a n c e w i t h t h e p r o v i s i o n s o f s e c t i o n 
7 . 3 3 2 , e x c e p t i n c o n d i t i o n s i n w h i c h o t h e r 
v a l u e s o f l o a d f a c t o r s a r e p r e s c r i b e d . 

( e ) Landing gear position. T h e t i r e s s h a l l 
b e a s s u m e d t o b e i n t h e i r s t a t i c p o s i t i o n , a n d 
t h e s h o c k a b s o r b e r s s h a l l b e a s s u m e d t o b e 
i n t h e m o s t c r i t i c a l p o s i t i o n , u n l e s s o t h e r 
w i s e p r e s c r i b e d . 

( f ) Landing gear arrangement. T h e p r o 
v i s i o n s o f s e c t i o n s 7 . 2 3 1 t h r o u g h 7 . 2 3 6 s h a l l 
b e a p p l i c a b l e t o l a n d i n g g e a r a r r a n g e m e n t s 
w h e r e t w o w h e e l s a r e l o c a t e d a f t a n d o n e o r 
m o r e w h e e l s a r e l o c a t e d f o r w a r d o f t h e c e n 
t e r o f g r a v i t y . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 2 3 1 Level landing conditions. 

( a ) U n d e r l o a d i n g c o n d i t i o n s p r e s c r i b e d 
i n p a r a g r a p h s ( b ) - a n d ( c ) o f t h i s s e c t i o n , 
t h e r o t o r c r a f t s h a l l b e a s s u m e d t o b e i n t h e 
f o l l o w i n g t w o l e v e l l a n d i n g a t t i t u d e s : 
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( 1 ) A H w h e e l s c o n t a c t i n g t h e g r o u n d 
s i m u l t a n e o u s l y , a n d 

( 2 ) T h e a f t w h e e l s c o n t a c t i n g t h e 
g r o u n d w i t h t h e f o r w a r d w h e e l ( s ) b e i n g j u s t 
c l e a r o f t h e g r o u n d . 

( b ) T h e f o l l o w i n g t w o l e v e l l a n d i n g l o a d 
i n g c o n d i t i o n s s h a l l b e c o n s i d e r e d . W h e r e 
t h e f o r w a r d p o r t i o n o f t h e l a n d i n g g e a r h a s 
t w o w h e e l s , t h e t o t a l l o a d a p p l i e d t o t h e f o r 
w a r d w h e e l s s h a l l b e d i v i d e d b e t w e e n t h e 
t w o w h e e l s i n a 4 0 : 6 0 p r o p o r t i o n . 

( 1 ) V e r t i c a l l o a d s s h a l l b e a p p l i e d i n 
a c c o r d a n c e w i t h t h e p r o v i s i o n s o f s e c t i o n 
7 . 2 3 0 . 

( 2 ) T h e v e r t i c a l l o a d s s p e c i f i e d i n s u b 
p a r a g r a p h ( 1 ) o f t h i s p a r a g r a p h s h a l l b e 
c o m b i n e d w i t h a d r a g l o a d a t e a c h w h e e l . 
T h e d r a g l o a d s s h a l l n o t b e l e s s t h a n 2 5 
p e r c e n t o f t h e r e s p e c t i v e v e r t i c a l l o a d s . F o r 
t h e a t t i t u d e p r e s c r i b e d i n p a r a g r a p h ( a ) ( 1 ) 
o f t h i s s e c t i o n t h e r e s u l t i n g p i t c h i n g m o m e n t 
s h a l l b e a s s u m e d r e s i s t e d b y t h e f o r w a r d 
g e a r , w h i l e f o r t h e a t t i t u d e p r e s c r i b e d i n 
p a r a g r a p h ( a ) ( 2 ) o f t h i s s e c t i o n t h e r e s u l t 
i n g p i t c h i n g m o m e n t s h a l l b e a s s u m e d r e 
s i s t e d b y a n g u l a r i n e r t i a f o r c e s . 

( c ) D r a g c o m p o n e n t s s i m u l a t i n g t h e 
f o r c e s r e q u i r e d t o a c c e l e r a t e t h e w h e e l r o l l 
i n g a s s e m b l y u p t o t h e s p e c i f i e d g r o u n d 
s p e e d s h a l l b e c o m b i n e d w i t h t h e v e r t i c a l 
r e a c t i o n s e x i s t i n g a t t h e i n s t a n t o f p e a k d r a g 
l o a d s . T h e g r o u n d s p e e d f o r d e t e r m i n a t i o n 
o f t h e s p i n - u p l o a d s s h a l l b e a s s u m e d e q u a l 
t o 7 5 p e r c e n t o f t h e o p t i m u m f o r w a r d f l i g h t 
s p e e d f o r m i n i m u m r a t e o f d e s c e n t i n a u t o r o -
t a t i v e flight. T h e v e r t i c a l l o a d s u n d e r t h i s 
l o a d i n g c o n d i t i o n s h a l l b e i n a c c o r d a n c e w i t h 
t h e p r o v i s i o n s o f s e c t i o n 7 . 2 3 0 ( d ) . I t s h a l l 
b e a c c e p t a b l e t o a p p l y t h i s c o n d i t i o n o n l y t o 
t h e l a n d i n g g e a r a n d t h e a t t a c h i n g s t r u c 
t u r e . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 2 3 2 Nose-up landing condition. T h e r o 
t o r c r a f t s h a l l b e a s s u m e d i n t h e m a x i m u m 
n o s e - u p a t t i t u d e p e r m i t t i n g c l e a r a n c e o f t h e 
g r o u n d b y a l l p a r t s o f t h e r o t o r c r a f t . T h e 
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g r o u n d l o a d s s h a l l b e a p p l i e d p e r p e n d i c u 
l a r l y t o t h e g r o u n d . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 2 3 3 One-wheel landing condition. T h e 
r o t o r c r a f t s h a l l b e a s s u m e d i n t h e l e v e l a t 
t i t u d e t o c o n t a c t t h e g r o u n d o n o n e o f t h e 
w h e e l s l o c a t e d a f t o f t h e c e n t e r o f g r a v i t y . 
T h e v e r t i c a l l o a d s h a l l b e t h e s a m e a s t h a t 
o b t a i n e d o n t h e o n e s i d e i n t h e c o n d i t i o n s p e 
c i f i e d i n s e c t i o n 7 . 2 3 1 ( b ) ( 1 ) . T h e u n b a l 
a n c e d e x t e r n a l l o a d s s h a l l b e r e a c t e d b y t h e 
i n e r t i a o f t h e r o t o r c r a f t . 

(New P a r t 7, 21 F . R , 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 2 3 4 Lateral-drift landing condition. 

( a ) T h e r o t o r c r a f t s h a l l b e a s s u m e d i n t h e 
l e v e l l a n d i n g a t t i t u d e . S i d e l o a d s s h a l l b e 
c o m b i n e d w i t h o n e - h a l f t h e m a x i m u m 
g r o u n d r e a c t i o n s o b t a i n e d i n t h e l e v e l l a n d 
i n g c o n d i t i o n s o f s e c t i o n 7 . 2 3 1 ( b ) ( 1 ) . T h e s e 
l o a d s s h a l l b e a p p l i e d a t t h e g r o u n d c o n t a c t 
p o i n t , u n l e s s t h e l a n d i n g g e a r i s o f t h e f u l l -
s w i v e l i n g t y p e i n w h i c h c a s e t h e l o a d s s h a l l 
b e a p p l i e d a t t h e c e n t e r o f t h e a x l e . T h e 
c o n d i t i o n s s e t f o r t h i n p a r a g r a p h s ( b ) a n d 
( c ) o f t h i s s e c t i o n s h a l l b e c o n s i d e r e d . 

( b ) O n l y t h e w h e e l s a f t o f t h e c e n t e r o f 
g r a v i t y s h a l l b e a s s u m e d t o c o n t a c t t h e 
g r o u n d . S i d e l o a d s e q u a l t o 0 .8 o f t h e v e r 
t i c a l r e a c t i o n a c t i n g i n w a r d ( o n o n e s i d e ) 
a n d 0 .6 o f t h e v e r t i c a l r e a c t i o n a c t i n g o u t 
w a r d ( o n t h e o t h e r s i d e ) s h a l l b e c o m b i n e d 
w i t h t h e v e r t i c a l l o a d s s p e c i f i e d i n p a r a g r a p h 
( a ) o f t h i s s e c t i o n . 

( c ) T h e f o r w a r d a n d a f t w h e e l s s h a l l b e 
a s s u m e d t o c o n t a c t t h e g r o u n d s i m u l 
t a n e o u s l y . S i d e l o a d s o n t h e w h e e l s a f t o f 
t h e c e n t e r o f g r a v i t y s h a l l b e a p p l i e d i n a c 
c o r d a n c e w i t h p a r a g r a p h ( b ) o f t h i s s e c t i o n . 
A s i d e l o a d a t t h e f o r w a r d g e a r e q u a l t o 0.8 
o f t h e v e r t i c a l r e a c t i o n s h a l l b e c o m b i n e d 
w i t h t h e v e r t i c a l l o a d s p e c i f i e d i n p a r a g r a p h 
( a ) o f t h i s s e c t i o n . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 2 3 5 Brake roll conditions. T h e r o t o r 
c r a f t a t t i t u d e s s h a l l b e a s s u m e d t o b e t h e 
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s a m e a s t h o s e p r e s c r i b e d f o r t h e l e v e l l a n d 
i n g c o n d i t i o n s i n s e c t i o n 7 . 2 3 1 ( a ) , w i t h t h e 
s h o c k a b s o r b e r s d e f l e c t e d t o t h e i r s t a t i c p o 
s i t i o n . T h e l i m i t v e r t i c a l l o a d s h a l l b e 
b a s e d u p o n a l o a d f a c t o r o f 1 . 3 3 w h e n t h e r o 
t o r c r a f t a t t i t u d e i s a s s p e c i f i e d i n s e c t i o n 
7 . 2 3 1 ( a ) ( 1 ) ; t h e l i m i t v e r t i c a l l o a d f a c t o r 
m a y b e r e d u c e d t o 1 . 0 w h e n t h e a t t i t u d e i s a s 
s p e c i f i e d i n s e c t i o n 7 . 2 3 1 ( a ) ( 2 ) . A d r a g l o a d 
e q u a l t o t h e v e r t i c a l l o a d m u l t i p l i e d b y a 
c o e f f i c i e n t o f f r i c t i o n o f 0 .8 s h a l l b e a p p l i e d 
a t t h e g r o u n d c o n t a c t p o i n t o f e a c h w h e e l 
e q u i p p e d w i t h b r a k e s , e x c e p t t h a t t h e d r a g 
l o a d n e e d n o t e x c e e d t h e m a x i m u m v a l u e 
b a s e d o n l i m i t i n g b r a k e t o r q u e . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7-4 , 24 F . R . 7074, 
Sept. 1 , 1 9 5 9 , effective Oct. 1, 1959.) 

7 . 2 3 6 Taxiing condition. T h e r o t o r c r a f t 
a n d i t s l a n d i n g g e a r s h a l l b e d e s i g n e d f o r 
l o a d s w h i c h o c c u r w h e n t h e r o t o r c r a f t i s 
t a x i e d o v e r t h e r o u g h e s t g r o u n d w h i c h i t i s 
r e a s o n a b l e t o e x p e c t i n n o r m a l o p e r a t i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 2 4 0 Ski landing conditions. T h e s t r u c 
t u r e o f a r o t o r c r a f t e q u i p p e d w i t h s k i s s h a l l 
b e d e s i g n e d i n c o m p l i a n c e w i t h t h e l o a d i n g 
c o n d i t i o n s s e t f o r t h i n p a r a g r a p h s ( a ) 
t h r o u g h ( c ) o f t h i s s e c t i o n : 

( a ) Up load conditions. 

( 1 ) A v e r t i c a l l o a d o f P n a n d a h o r i z o n 
t a l l o a d o f Pn/i s h a l l b e a p p l i e d s i m u l t a 
n e o u s l y a t t h e p e d e s t a l b e a r i n g s , P b e i n g t h e 
m a x i m u m s t a t i c w e i g h t o n e a c h s k i w h e n t h e 
r o t o r c r a f t i s l o a d e d t o t h e m a x i m u m d e s i g n 
w e i g h t . T h e l i m i t l o a d f a c t o r n s h a l l b e 
d e t e r m i n e d i n a c c o r d a n c e w i t h s e c t i o n 7 . 2 3 0 
( d ) . 

( 2 ) A v e r t i c a l l o a d e q u a l t o 1 . 3 3 P s h a l l 
b e a p p l i e d a t t h e p e d e s t a l b e a r i n g s . ( F o r P 
s e e s u b p a r a g r a p h ( 1 ) o f t h i s p a r a g r a p h . ) 

( b ) Side load condition. A s i d e l o a d o f 
0 .35 P n s h a l l b e a p p l i e d i n a h o r i z o n t a l p l a n e 
p e r p e n d i c u l a r t o t h e c e n t e r l i n e o f t h e r o t o r 
c r a f t a t t h e p e d e s t a l b e a r i n g . ( F o r P a n d n 
s e e p a r a g r a p h ( a ) ( 1 ) o f t h i s s e c t i o n . ) 

( c ) Torque load condition. A t o r q u e l o a d 
e q u a l t o 1 . 3 3 P ( f t . - I b . ) s h a l l b e a p p l i e d t o 

7 . 2 4 6 

t h e s k i a b o u t t h e v e r t i c a l a x i s t h r o u g h t h e 
c e n t e r l i n e o f t h e p e d e s t a l b e a r i n g s . ( F o r P 
s e e p a r a g r a p h ( a ) ( 1 ) o f t h i s s e c t i o n . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 2 4 5 Float l a n d i n g conditions. T h e 
s t r u c t u r e o f a r o t o r c r a f t e q u i p p e d w i t h 
floats s h a l l b e d e s i g n e d i n c o m p l i a n c e w i t h 
t h e l o a d i n g c o n d i t i o n s s e t f o r t h i n p a r a 
g r a p h s ( a ) a n d ( b ) o f t h i s s e c t i o n : 

( a ) Up load conditions. 

( 1 ) W i t h t h e r o t o r c r a f t a s s u m e d i n t h e 
s t a t i c l e v e l a t t i t u d e a l o a d s h a l l b e a p p l i e d 
s o t h a t t h e r e s u l t a n t w a t e r r e a c t i o n p a s s e s 
v e r t i c a l l y t h r o u g h t h e c e n t e r o f g r a v i t y o f 
t h e r o t o r c r a f t . T h e l i m i t l o a d f a c t o r s h a l l 
b e d e t e r m i n e d i n a c c o r d a n c e w i t h s e c t i o n 
7 . 2 3 0 ( d ) o r s h a l l b e a s s u m e d t o b e t h e s a m e 
a s t h e l o a d f a c t o r d e t e r m i n e d f o r t h e g r o u n d 
t y p e l a n d i n g g e a r . 

( 2 ) T h e v e r t i c a l l o a d p r e s c r i b e d i n s u b 
p a r a g r a p h ( 1 ) o f t h i s p a r a g r a p h s h a l l b e a p 
p l i e d t o g e t h e r w i t h a n a f t c o m p o n e n t e q u a l 
t o 0 . 2 5 t h e v e r t i c a l c o m p o n e n t . 

( b ) Side load condition. T h e v e r t i c a l 
l o a d i n t h i s c o n d i t i o n e q u a l t o 0 . 7 5 t h e v e r t i 
c a l l o a d p r e s c r i b e d i n p a r a g r a p h ( a ) ( 1 ) o f 
t h i s s e c t i o n , d i v i d e d e q u a l l y b e t w e e n t h e 
floats, s h a l l b e a p p l i e d t o g e t h e r w i t h a s i d e 
c o m p o n e n t . T h e t o t a l s i d e c o m p o n e n t s h a l l 
b e e q u a l t o 0 .25 t h e t o t a l v e r t i c a l l o a d i n t h i s 
c o n d i t i o n a n d s h a l l b e a p p l i e d t o o n e float 
o n l y . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 J J 4 6 Tailwheel type landing gear ground 

loading conditions. T h e s t r u c t u r e o f a r o t o r 
c r a f t e q u i p p e d w i t h l a n d i n g g e a r s a r r a n g e d 
s u c h t h a t t w o w h e e l s a r e l o c a t e d f o r 
w a r d a n d o n e w h e e l i s l o c a t e d a f t o f t h e 
c e n t e r o f g r a v i t y s h a l l b e a s s u m e d t o b e s u b 
j e c t e d t o t h e l o a d i n g c o n d i t i o n s i n a c c o r d 
a n c e w i t h p a r a g r a p h s ( a ) t h r o u g h ( h ) o f 
t h i s s e c t i o n : 

( a ) Level landing on forward gear only. 

T h e r o t o r c r a f t s h a l l b e a s s u m e d t o b e i n t h e 
l e v e l l a n d i n g a t t i t u d e w i t h o n l y t h e f o r w a r d 
w h e e l s c o n t a c t i n g t h e g r o u n d . 
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7.246(b) 
(1) V e r t i c a l l o a d s s h a l l b e a p p l i e d i n 

a c c o r d a n c e w i t h p r o v i s i o n s o f s e c . 7 . 2 3 0 . 
( 2 ) T h e v e r t i c a l l o a d s s p e c i f i e d i n s u b 

p a r a g r a p h (1) o f t h i s p a r a g r a p h s h a l l b e 
c o m b i n e d w i t h a d r a g l o a d a t e a c h w h e e l 
a x l e o f n o t l e s s t h a n 2 5 p e r c e n t o f t h e r e s p e c 
t i v e v e r t i c a l l o a d . 

( 3 ) I n t h e c o n d i t i o n s o f s u b p a r a g r a p h s 
(1) a n d ( 2 ) o f t h i s p a r a g r a p h , u n b a l a n c e d 
p i t c h i n g m o m e n t s s h a l l b e a s s u m e d r e s i s t e d 
b y a n g u l a r i n e r t i a f o r c e s . 

( b ) Level landings; all wheels contacting 

simultaneously. T h e r o t o r c r a f t s h a l l b e a s 
s u m e d t o b e i n t h e l e v e l l a n d i n g a t t i t u d e 
w i t h a l l w h e e l s c o n t a c t i n g t h e g r o u n d s i m u l 
t a n e o u s l y . 

(1) V e r t i c a l l o a d s s h a l l b e a p p l i e d i n 
a c c o r d a n c e w i t h t h e p r o v i s i o n s o f s e c . 7 . 2 3 0 . 

( 2 ) T h e v e r t i c a l l o a d s s p e c i f i e d i n s u b 
p a r a g r a p h (1) o f t h i s p a r a g r a p h s h a l l b e 
c o m b i n e d w i t h a d r a g l o a d a t e a c h w h e e l 
a x l e o f n o t l e s s t h a n 2 5 p e r c e n t o f t h e r e s p e c 
t i v e v e r t i c a l l o a d . U n b a l a n c e d p i t c h i n g 
m o m e n t s s h a l l b e a s s u m e d r e s i s t e d b y a n 
g u l a r i n e r t i a f o r c e s . 

( c ) Nose-up l a n d i n g condition. T h e 

r o t o r c r a f t s h a l l b e a s s u m e d t o c o n t a c t t h e 
g r o u n d o n t h e r e a r w h e e l o n l y a t t h e m a x i 
m u m n o s e - u p a t t i t u d e t o b e e x p e c t e d u n d e r 
a l l o p e r a t i o n a l l a n d i n g c o n d i t i o n s i n c l u d i n g 
l a n d i n g s i n a u t o r o t a t i o n . T h e c o n d i t i o n s o f 
t h i s p a r a g r a p h n e e d n o t b e a p p l i e d i f i t c a n 
b e d e m o n s t r a t e d t h a t t h e p r o b a b i l i t y o f 
l a n d i n g w i t h i n i t i a l c o n t a c t o n t h e r e a r 
w h e e l i s e x t r e m e l y r e m o t e . I n d e t e r m i n i n g 
t h e a p p l i c a b l e g r o u n d l o a d s , i t s h a l l b e a c 
c e p t a b l e t o u s e a r a t i o n a l m e t h o d t o a c c o u n t 
f o r t h e d i s t a n c e b e t w e e n t h e d i r e c t i o n o f t h e 
r e a r w h e e l g r o u n d r e a c t i o n s a n d t h e r o t o r 
c r a f t e g . 

(1) V e r t i c a l l o a d s s h a l l b e a p p l i e d i n 
a c c o r d a n c e w i t h t h e p r o v i s i o n s o f s e c t i o n 
7 . 2 3 0 . 

( 2 ) T h e v e r t i c a l l o a d s s p e c i f i e d i n s u b 
p a r a g r a p h (1) o f t h i s p a r a g r a p h s h a l l b e 
c o m b i n e d w i t h a d r a g l o a d a t t h e w h e e l a x l e 
o f n o t l e s s t h a n 2 5 p e r c e n t o f t h e v e r t i c a l 
l o a d . 
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( d ) One-wheel landing condition. T h e 

r o t o r c r a f t s h a l l b e a s s u m e d i n t h e l e v e l a t 
t i t u d e t o c o n t a c t t h e g r o u n d o n o n e o f t h e 
w h e e l s l o c a t e d f o r w a r d o f t h e e . g . T h e v e r 
t i c a l l o a d s h a l l b e t h e s a m e a s t h a t o b t a i n e d 
o n t h e o n e s i d e i n t h e c o n d i t i o n s p e c i f i e d i n 
p a r a g r a p h (a)(1) o f t h i s s e c t i o n . U n b a l 
a n c e d m o m e n t s s h a l l b e a s s u m e d r e s i s t e d b y 
a n g u l a r i n e r t i a f o r c e s . 

( e ) Side load landing condition. T h e r o 

t o r c r a f t s h a l l b e a s s u m e d i n the l a n d i n g a t 
t i t u d e s o f p a r a g r a p h s ( a ) a n d ( b ) o f t h i s 
s e c t i o n . S i d e l o a d s i n c o m b i n a t i o n w i t h 
o n e - h a l f t h e m a x i m u m v e r t i c a l g r o u n d r e a c 
t i o n s o b t a i n e d i n t h e l a n d i n g c o n d i t i o n s o f 
p a r a g r a p h s (a)(1) a n d (b)(1) o f t h i s s e c t i o n 
s h a l l b e a p p l i e d a t e a c h w h e e l . T h e m a g n i 
t u d e o f t h e s i d e l o a d s o n t h e f o r w a r d w h e e l s 
i n e a c h c a s e s h a l l b e 0 .8 o f t h e v e r t i c a l r e a c 
t i o n ( o n o n e s i d e ) a c t i n g i n w a r d a n d 0.6 o f 
t h e v e r t i c a l r e a c t i o n ( o n t h e o t h e r s i d e ) a c t 
i n g o u t w a r d . T h e m a g n i t u d e o f t h e s i d e 
l o a d o n t h e r e a r w h e e l s h a l l b e e q u a l t o 0.8 
o f t h e v e r t i c a l r e a c t i o n . T h e s e l o a d s s h a l l 
b e a p p l i e d a t t h e g r o u n d c o n t a c t p o i n t , u n 
l e s s t h e l a n d i n g g e a r i s o f t h e f u l l - s w i v e l i n g 
t y p e i n w h i c h c a s e t h e l o a d s s h a l l b e a p p l i e d 
a t t h e c e n t e r o f t h e a x l e . W h e n a l o c k , 
s t e e r i n g d e v i c e , o r s h i m m y d a m p e r i s p r o 
v i d e d , t h e s w i v e l e d w h e e l s h a l l a l s o b e a s 
s u m e d t o b e i n t h e t r a i l i n g p o s i t i o n w i t h t h e 
s i d e l o a d a c t i n g a t t h e g r o u n d c o n t a c t p o i n t . 

( f ) Braked roll condition. T h e r o t o r c r a f t 
a t t i t u d e s s h a l l b e a s s u m e d t o b e t h e s a m e a s 
t h o s e p r e s c r i b e d i n p a r a g r a p h s ( a ) a n d ( b ) 
o f t h i s s e c t i o n w i t h t h e s h o c k a b s o r b e r s d e 
flected t o t h e i r s t a t i c p o s i t i o n . T h e l i m i t 
v e r t i c a l l o a d s h a l l b e b a s e d u p o n a l o a d f a c 
t o r o f 1.33 w h e n t h e r o t o r c r a f t a t t i t u d e i s a s 
s p e c i f i e d i n p a r a g r a p h ( b ) - o f t h i s s e c t i o n ; 
t h e l i m i t l o a d f a c t o r m a y b e r e d u c e d t o 1.0 
w h e n t h e a t t i t u d e i s a s s p e c i f i e d i n p a r a 
g r a p h ( a ) o f t h i s s e c t i o n . A d r a g l o a d e q u a l 
t o t h e v e r t i c a l l o a d m u l t i p l i e d b y a c o e f f i c i e n t 
o f f r i c t i o n o f 0 .8 s h a l l b e a p p l i e d a t t h e 
g r o u n d c o n t a c t p o i n t o f e a c h w h e e l e q u i p p e d 
w i t h b r a k e s , e x c e p t t h a t t h e d r a g l o a d n e e d 
n o t e x c e e d t h e m a x i m u m v a l u e b a s e d o n 
l i m i t i n g b r a k e t o r q u e . 
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( g ) Rear wheel turning condition. T h e 

r o t o r c r a f t s h a l l b e a s s s u m e d t o b e i n t h e 
s t a t i c g r o u n d a t t i t u d e w i t h t h e s h o c k a b 
s o r b e r s a n d t i r e s d e f l e c t e d t o t h e i r s t a t i c 
p o s i t i o n . A v e r t i c a l g r o u n d r e a c t i o n e q u a l t o 
t h e s t a t i c l o a d o n t h e r e a r w h e e l i n c o m b i 
n a t i o n w i t h a s i d e c o m p o n e n t o f e q u a l m a g 
n i t u d e s h a l l b e a s s u m e d . W h e n a s w i v e l i s 
p r o v i d e d , t h e r e a r w h e e l s h a l l b e a s s u m e d t o 
b e s w i v e l e d 9 0 d e g r e e s t o t h e r o t o r c r a f t 
l o n g i t u d i n a l a x i s w i t h t h e r e s u l t a n t l o a d 
p a s s i n g t h r o u g h t h e a x l e . W h e n a l o c k , s t e e r 
i n g d e v i c e , o r s h i m m y d a m p e r i s p r o v i d e d , 
t h e r e a r w h e e l s h a l l b e a s s u m e d t o b e i n t h e 
t r a i l i n g p o s i t i o n w i t h t h e s i d e l o a d a c t i n g a t 
t h e g r o u n d c o n t a c t p o i n t . 

( h ) Taxiing condition. T h e r o t o r c r a f t 
a n d i t s l a n d i n g g e a r s h a l l b e d e s i g n e d f o r 
l o a d s w h i c h o c c u r w h e n t h e r o t o r c r a f t i s 
t a x i e d o v e r t h e r o u g h e s t g r o u n d w h i c h i t i s 
r e a s o n a b l e t o e x p e c t i n n o r m a l o p e r a t i o n . 

(Added by Amdt. 7 -4 , 24 F . R . 7074, S e p t 1, 1959, 
effective Oct. 1 , 1 9 5 9 . ) 

M a i n C o m p o n e n t R e q u i r e m e n t s 

7 . 2 5 0 Main rotor structure. T h e r e q u i r e 
m e n t s o f p a r a g r a p h s ( a ) t h r o u g h ( g ) o f t h i s 
s e c t i o n s h a l l a p p l y t o t h e m a i n r o t o r a s s e m 
b l i e s i n c l u d i n g h u b s a n d b l a d e s . 

( a ) T h e h u b s , b l a d e s , b l a d e a t t a c h m e n t s , 
a n d b l a d e c o n t r o l s w h i c h a r e s u b j e c t t o a l 
t e r n a t i n g s t r e s s e s s h a l l b e d e s i g n e d t o w i t h 
s t a n d t h e r e p e a t e d l o a d i n g c o n d i t i o n s l i k e l y 
t o o c c u r w i t h i n t h e e s t a b l i s h e d s e r v i c e l i f e 
f o r s u c h p a r t s . T h e s t r e s s e s o f c r i t i c a l p a r t s 
s h a l l b e d e t e r m i n e d i n flight i n a l l a t t i t u d e s 
a p p r o p r i a t e t o t h e t y p e o f r o t o r c r a f t 
t h r o u g h o u t t h e r a n g e s o f l i m i t a t i o n s p r e 
s c r i b e d i n s e c t i o n 7 . 2 0 4 . T h e s e r v i c e l i f e o f 
s u c h p a r t s s h a l l b e e s t a b l i s h e d b y t h e a p 
p l i c a n t o n t h e b a s i s o f f a t i g u e t e s t s o r o t h e r 
m e t h o d s f o u n d a c c e p t a b l e t o t h e A d m i n i s 
t r a t o r . 

( b ) T h e m a i n r o t o r s t r u c t u r e s h a l l b e d e 
s i g n e d t o w i t h s t a n d t h e c r i t i c a l flight l o a d s 
p r e s c r i b e d i n s e c t i o n s 7 . 2 1 0 t h r o u g h 7 . 2 1 4 . 

( c ) T h e m a i n r o t o r s t r u c t u r e s h a l l b e d e 
s i g n e d t o w i t h s t a n d t h e l i m i t l o a d s p r e -
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s c r i b e d i n s e c t i o n s 7 . 2 1 0 t h r o u g h 7 . 2 1 4 u n d e r 
c o n d i t i o n s o f a u t o r o t a t i o n n e c e s s a r y f o r 
n o r m a l o p e r a t i o n . 

( d ) T h e r o t o r b l a d e s , h u b s , a n d flapping 
h i n g e s s h a l l b e d e s i g n e d t o w i t h s t a n d a l o a d 
i n g c o n d i t i o n s i m u l a t i n g t h e f o r c e o f t h e 
b l a d e i m p a c t a g a i n s t i t s s t o p d u r i n g o p e r a 
t i o n o n t h e g r o u n d . 

( e ) T h e r o t o r a s s e m b l y s h a l l b e d e s i g n e d 
t o w i t h s t a n d l o a d i n g s s i m u l a t i n g o t h e r c r i t i 
c a l c o n d i t i o n s w h i c h m i g h t b e e n c o u n t e r e d 
i n n o r m a l o p e r a t i o n . 

( f ) T h e r o t o r a s s e m b l y s h a l l b e d e s i g n e d 
t o w i t h s t a n d , a t a l l r o t a t i o n a l s p e e d s , i n c l u d 
i n g z e r o , t h e m a x i m u m t o r q u e l i k e l y t o b e 
t r a n s m i t t e d t h e r e t o b y t h e r o t o r d r i v e i n 
b o t h d i r e c t i o n s . I f a t o r q u e l i m i t i n g d e v i c e 
i s p r o v i d e d i n t h e t r a n s m i s s i o n s y s t e m , t h e 
d e s i g n l i m i t t o r q u e n e e d n o t b e g r e a t e r t h a n 
t h e t o r q u e d e f i n e d b y t h e l i m i t i n g d e v i c e , e x 
c e p t t h a t i n n o c a s e s h a l l t h e d e s i g n l i m i t 
t o r q u e b e l e s s t h a n t h e l i m i t t o r q u e s p e c i f i e d 
i n s e c t i o n 7 . 2 5 1 ( c ) . T h e d e s i g n t o r q u e s h a l l 
b e d i s t r i b u t e d t o t h e r o t o r b l a d e s i n a r a 
t i o n a l m a n n e r . 

( g ) T h e r o t o r a s s e m b l y s h a l l b e d e s i g n e d 
t o w i t h s t a n d t h e m a x i m u m t o r q u e l i k e l y t o 
b e t r a n s m i t t e d t h e r e t o f r o m s u d d e n a p p l i c a 
t i o n s o f t h e r o t o r b r a k e i f p r o v i d e d . T h e d e 
s i g n t o r q u e s h a l l b e e q u a l l y d i s t r i b u t e d 
a m o n g t h e r o t o r b l a d e s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 2 5 1 Fuselage and rotor pylon structure. 

T h e r e q u i r e m e n t s o f p a r a g r a p h s ( a ) t h r o u g h 
( e ) o f t h i s s e c t i o n s h a l l a p p l y t o t h e f u s e l a g e 
a n d r o t o r p y l o n s t r u c t u r e . 

( a ) T h e s t r u c t u r e s h a l l b e d e s i g n e d t o 
w i t h s t a n d t h e c r i t i c a l l o a d s p r e s c r i b e d i n 
s e c t i o n s 7 . 2 1 0 t h r o u g h 7 . 2 1 4 . T h e b a l a n c i n g 
a i r l o a d s a n d i n e r t i a l o a d s o c c u r r i n g u n d e r 
t h e a c c e l e r a t e d flight c o n d i t i o n s a s w e l l a s 
t h e t h r u s t f r o m a u x i l i a r y r o t o r s a n d t h e 
t o r q u e r e a c t i o n o f t h e r o t o r d r i v e s y s t e m s 
s h a l l b e c o n s i d e r e d . 

( b ) T h e s t r u c t u r e s h a l l b e d e s i g n e d t o 
w i t h s t a n d t h e a p p l i c a b l e g r o u n d l o a d s p r e 
s c r i b e d i n s e c t i o n s 7 . 2 3 0 t h r o u g h 7 . 2 4 5 . 
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(c) The engine mount and adjacent fuse

lage structure shall be designed to with
stand loads occurring in the rotorcraft 
under the accelerated flight and landing 
conditions, including the effects of engine 
torque loads. In the case of engines having 
5 or more cylinders, the limit torque shall be 
obtained by multiplying the mean torque as 
defined by the power conditions in sections 
7.1(g)(3) by a factor of 1.33. For 4-, 3-, and 
2-cylinder engines, the factors shall be 2, 3, 
and 4, respectively. When a gas turbine 
powerplant is used, the limit torque shall be 
obtained by multiplying the mean torque for 
maximum continuous power by a factor of 
1.25. 

(d) The structure shall be designed to 
withstand the loads prescribed in sections 
7.250 (d) and (g). 

(e) Those parts of the basic structure 
which are directly subjected to alternating 
stresses and the sudden failure of which 
would threaten the structural integrity of 
the rotorcraft shall be designed to withstand 
the repeated loading conditions likely to 
occur within the established service life for 
such parts. The stresses of critical parts 
shall be determined in flight in all attitudes 
appropriate to the type of rotorcraft 
throughout the ranges of limitations pre
scribed in section 7.204. The service life of 
such parts shall be established by the appli
cant on the basis of fatigue tests or other 
methods found acceptable to the Adminis
trator. 

(New t a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.252 Auxiliary l i f t i n g surfaces. The re
quirements of paragraphs (a) through (c) of 
this section shall apply to the auxiliary lift
ing surfaces. 

(a) The structure shall be designed to 
withstand the critical flight loads prescribed 
in sections 7.210 through 7.214. 

(b) The structure shall be designed to 
withstand the applicable ground loads of 
sections 7.230 through 7.245. 

CAM 7 

(c) The structure shall be designed to 
withstand loadings simulating other critical 
conditions which might be encountered in 
normal operations. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 

Emergency Landing Conditions 
7.260 General. The requirements of par

agraphs (a) through (c) of this section deal 
with emergency conditions of landing on 
land or water in which the safety of the oc
cupants is considered, although it is ac
cepted that parts of the rotorcraft may be 
damaged. 

(a) The structure shall be designed to 
give every reasonable probability that all of 
the occupants, if they make proper use of the 
seats, belts, and other provisions made in the 
design (see sec. 7.355), will escape serious 
injury in the event of a minor crash landing 
(with wheels up if the rotorcraft is equipped 
with retractable landing gear) in which the 
occupants experience the following ultimate 
inertia forces relative to the surrounding 
structure: 

(1) Upward 1.5g (downward 4.0g). 
(2) Forward 4.0g. 
(3) Sideward 2.0g. 

(b) The use of a lesser value of the down
ward inertia force specified in paragraph 
(a) of this section shall be acceptable if it is 
shown that the rotorcraft structure can ab
sorb the landing loads corresponding with 
the design maximum weight and an ultimate 
descent velocity of 5 f ps without exceeding 
the value chosen. 

(c) The inertia forces specified in para
graph (a) of this section shall be applied to 
all items of mass which would be apt to in
jure the passengers or crew if such items be
came loose in the event of a minor crash land
ing, and the supporting structure shall be 
designed to restrain these items. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.261 Fuel tank protection. When fuel 
tanks are located within the fuselage and be-

ROTORCRAFT AIRWORTHINESS' , TRANSPORT CATEGORIES 
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low the passenger floor level in an area where 
there is a likelihood of tank rupture from 
ground impact in the emergency landing con
dition (see sec. 7.260), the fuselage structure 
in the area of such fuel tanks shall be de
signed to resist the crash impact and protect 
the fuel tanks from rupture. 

Note: Fuse lage keels whose design and s tructura l 
s t rength a r e such as to res i s t crash impacts associated 
with the emergency landing conditions of section 7.260 
without e x t r e m e distortion which might tend to rup
t u r e the fuel tank may be considered to comply with 
the requirements of th is section. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

Subpart D—Design and Construction 

General 
7.300 Scope. The rotorcraft shall not in

corporate design features or details which 
experience has shown to be hazardous or un
reliable. The suitability of all questionable 
design details or parts shall be established 
by tests. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.301 Materials. The suitability and 
durability of all materials used in the rotor
craft structure shall be established on the 
basis of experience or tests and shall con
form to approved specifications which will 
insure their having the strength and other 
properties assumed in the design data. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.302 Fabrication methods. The methods 
of fabrication employed in constructing the 
rotorcraft structure shall be such as to pro
duce a consistently sound structure. When 
a fabrication process such as gluing, spot 
welding, or heat treating requires close con
trol to attain this objective, the process shall 
be performed in accordance with the ap
proved process specification. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.303 Standard fastenings. A l l bolts, 
pins, screws, and rivets used in the structure 
shall be of an approved type. The use of an 
approved locking device or method is re
quired for all such bolts, pins, and screws. 

Self-locking nuts shall not be used on bolts 
which are subject to rotation in operation. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.304 Protection. 

(a) All members of the structure shall be 
suitably protected against deterioration or 
loss of strength in service due to weathering, 
corrosion, abrasion, or other causes. 
(b) Provision for ventilation and drainage 

of all parts of the structure shall be made 
where necessary for protection. 

(c) In rotorcraft equipped with floats, 
special precautions shall be taken against 
corrosion from salt water, particularly 
where parts made from different metals are 
in close proximity. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7.305 Inspection provisions. Means shall 
be provided to permit the close examination 
of those parts of the rotorcraft which require 
periodic inspection, adjustment for proper 
alignment and functioning, and lubrication 
of moving parts. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.306 Material strength properties and 

design values. 

(a) Material strength properties shall be 
based on a sufficient number of tests of ma
terial conforming to specifications to estab
lish design values on a statistical basis. 
(b) The design values shall be so chosen 

that the probability of any structure being 

6 4 1 1 2 8 — 1 6 2 -

\ 
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u n d e r s t r e n g t h b e c a u s e o f m a t e r i a l v a r i a 
t i o n s i s e x t r e m e l y r e m o t e . 

[ ( c ) V a l u e s c o n t a i n e d i n M I L - H D B K - 5 , 
M I L - H D B K - 1 7 P a r t I , A N C - 1 7 P a r t I I , 
A N C - 1 8 , M I L - H D B K - 2 3 P a r t I , a n d A N C -
2 3 P a r t I I s h a l l b e u s e d u n l e s s s h o w n t o b e 
i n a p p l i c a b l e i n a p a r t i c u l a r c a s e . 

INote: M I L - H D B K - 5 , "Strength of Metal Aircraf t 
Elements"; M I L - H D B K - 1 7 , "Plastics for Flight Ve
hicles, P a r t I—Reinforced Plast ics"; ANC-17, "Plastics 
for Aircraft , P a r t I I—Transparent Glazing Mater ia l s"; 
ANC-18, "Design of Wood Aircraf t Structures" , M I L -
H D B K - 2 3 , "Composite Construction for Fl ight Ve
hicles, P a r t I—Fabricat ion Inspection Durabil ity and 
Repair"; and ANC-23, "Sandwich Construction for 
Aircraft , P a r t II—Mater ia l Propert i e s and Design 
Criteria", a r e published by the Department of Defense 
and the Federa l Aviation Agency and may be obtained 
from the Superintendent of Documents, Government 
Print ing Office, Washington 25, D . C J 

( d ) T h e s t r e n g t h , d e t a i l d e s i g n , a n d f a b r i 
c a t i o n o f t h e s t r u c t u r e s h a l l b e s u c h a s t o 
m i n i m i z e t h e p r o b a b i l i t y o f d i s a s t r o u s f a 
t i g u e f a i l u r e . 

Note: Points of s t res s concentrat ion a r e one of the 
main sources of fatigue fai lure. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

7 . 3 0 7 Special factors. 

( a ) General. W h e r e t h e r e i s u n c e r t a i n t y 
c o n c e r n i n g t h e a c t u a l s t r e n g t h o f a p a r t i c u 
l a r p a r t o f t h e s t r u c t u r e , o r w h e r e t h e 
s t r e n g t h i s l i k e l y t o d e t e r i o r a t e i n s e r v i c e 
p r i o r t o n o r m a l r e p l a c e m e n t o f t h e p a r t , o r 
w h e r e t h e s t r e n g t h i s s u b j e c t t o a p p r e c i a b l e 
v a r i a b i l i t y d u e t o u n c e r t a i n t i e s i n m a n u f a c 
t u r i n g p r o c e s s e s a n d i n s p e c t i o n m e t h o d s , t h e 
f a c t o r o f s a f e t y p r e s c r i b e d i n s e c t i o n 7 . 2 0 0 
( b ) s h a l l b e m u l t i p l i e d b y a s p e c i a l f a c t o r o f 
a v a l u e s u c h a s t o m a k e t h e p r o b a b i l i t y o f 
t h e p a r t b e i n g u n d e r s t r e n g t h f r o m t h e s e 
c a u s e s e x t r e m e l y r e m o t e . T h e s p e c i a l f a c 
t o r s s e t f o r t h i n p a r a g r a p h s ( b ) t h r o u g h ( d ) 
o f t h i s s e c t i o n s h a l l b e a c c e p t a b l e f o r t h i s 
p u r p o s e . 

[ ( b ) Casting factors. F o r s t r u c t u r a l c a s t 
i n g s , t h e f a c t o r o f s a f e t y p r e s c r i b e d i n s e c 
t i o n 7 . 2 0 0 s h a l l b e m u l t i p l i e d b y t h e c a s t i n g 
f a c t o r s s p e c i f i e d i n s u b p a r a g r a p h s ( 1 ) a n d 

( 2 ) o f t h i s p a r a g r a p h . T h e p r e s c r i b e d t e s t s 
a n d i n s p e c t i o n s s h a l l b e i n a d d i t i o n t o t h o s e 
n e c e s s a r y t o e s t a b l i s h f o u n d r y q u a l i t y c o n 
t r o l . C a s t i n g s s h a l l b e i n s p e c t e d i n a c c o r d 
a n c e w i t h a p p r o v e d s p e c i f i c a t i o n s . 

[ ( 1 ) E a c h c a s t i n g , t h e f a i l u r e o f w h i c h 
w o u l d p r e c l u d e c o n t i n u e d s a f e S i g h t a n d 
l a n d i n g o f t h e r o t o r c r a f t o r w h i c h w o u l d r e 
s u l t i n s e r i o u s i n j u r y t o o c c u p a n t s , s h a l l 
h a v e a c a s t i n g f a c t o r o f a t l e a s t 1 . 2 5 a n d s h a l l 
r e c e i v e 1 0 0 p e r c e n t i n s p e c t i o n b y v i s u a l , r a 
d i o g r a p h i c , a n d m a g n e t i c p a r t i c l e o r p e n e 
t r a n t i n s p e c t i o n m e t h o d s o r a p p r o v e d e q u i v 
a l e n t n o n d e s t r u c t i v e i n s p e c t i o n m e t h o d s . 
W h e r e s u c h c a s t i n g s h a v e a c a s t i n g f a c t o r 
l e s s t h a n 1 . 5 0 , 3 s a m p l e c a s t i n g s s h a l l b e 
s t a t i c t e s t e d . T h e t e s t c a s t i n g s s h a l l c o m p l y 
w i t h t h e s t r e n g t h r e q u i r e m e n t s o f s e c t i o n 
7 . 2 0 1 a t a n u l t i m a t e l o a d c o r r e s p o n d i n g w i t h 
a c a s t i n g f a c t o r o f 1 . 2 5 a n d s h a l l c o m p l y 
w i t h t h e d e f o r m a t i o n r e q u i r e m e n t s a t a l o a d 
e q u a l t o 1 . 1 5 t i m e s l i m i t l o a d . 

ZNote: Examples of cast ings to which this subpara
graph applies a r e : s t r u c t u r a l a t tachment fittings; 
p a r t s of flight control sy s t ems; control surface hinges 
and balance weight a t t a c h m e n t s ; seat, berth, safety 
belt, and fuel and oil tank supports and a t t a c h m e n t s ; 
cabin pressure vaJves. 

[ ( 2 ) F o r s t r u c t u r a l c a s t i n g s o t h e r t h a n 
t h o s e s p e c i f i e d i n s u b p a r a g r a p h ( 1 ) o f t h i s 
p a r a g r a p h , t h e c a s t i n g f a c t o r s a n d i n s p e c 
t i o n s s h a l l b e i n a c c o r d a n c e w i t h t h e f o l l o w 
i n g t a b l e e x c e p t t h a t i t s h a l l b e a c c e p t a b l e t o 
r e d u c e t h e p e r c e n t a g e o f c a s t i n g s i n s p e c t e d 
b y n o n v i s u a l m e t h o d s w h e n a n a p p r o v e d 
q u a l i t y c o n t r o l p r o c e d u r e i s e s t a b l i s h e d . 
F o r c a s t i n g s p r o c u r e d t o a s p e c i f i c a t i o n 
w h i c h g u a r a n t e e s t h e m e c h a n i c a l p r o p e r t i e s 
o f t h e m a t e r i a l i n t h e c a s t i n g s a n d p r o v i d e s 
f o r d e m o n s t r a t i o n o f t h e s e p r o p e r t i e s b y t e s t 
o f c o u p o n s c u t f r o m c a s t i n g s o n a s a m p l i n g 
b a s i s , i t s h a l l b e a c c e p t a b l e t o u s e a c a s t i n g 
f a c t o r o f 1 . 0 . T h e i n s p e c t i o n r e q u i r e m e n t s 
f o r s u c h c a s t i n g s s h a l l b e i n a c c o r d a n c e w i t h 
t h o s e s p e c i f i e d i n t h e f o l l o w i n g t a b l e f o r c a s t 
i n g f a c t o r s o f 1 . 2 5 t o 1 . 5 0 , a n d t h e t e s t i n g r e 
q u i r e m e n t s s h a l l b e i n a c c o r d a n c e w i t h s u b 
p a r a g r a p h ( 1 ) o f t h i s p a r a g r a p h . 
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C a s t i n g f a c t o r I n s p e c t i o n s 

100 p e r c e n t v i s u a l . 
100 p e r c e n t v i s u a l , a n d m a g n e t i c p a r t i c l e o r 

p e n e t r a n t o r e q u i v a l e n t n o n d e s t r u c t i v e 
i n s p e c t i o n m e t h o d s . 

100 p e r c e n t v i s u a l , m a g n e t i c pa r t i c l e o r 
p e n e t r a n t , a n d r a d i o g r a p h i c , o r a p p r o v e d 
e q u i v a l e n t n o n d e s t r u c t i v e i n s p e c t i o n 
m e t h o d s . 

L e s s t h a n 2.0 g r e a t e r 
t h a n 1.5. 

1.25 t o 1.50 

100 p e r c e n t v i s u a l . 
100 p e r c e n t v i s u a l , a n d m a g n e t i c p a r t i c l e o r 

p e n e t r a n t o r e q u i v a l e n t n o n d e s t r u c t i v e 
i n s p e c t i o n m e t h o d s . 

100 p e r c e n t v i s u a l , m a g n e t i c pa r t i c l e o r 
p e n e t r a n t , a n d r a d i o g r a p h i c , o r a p p r o v e d 
e q u i v a l e n t n o n d e s t r u c t i v e i n s p e c t i o n 
m e t h o d s . 

100 p e r c e n t v i s u a l . 
100 p e r c e n t v i s u a l , a n d m a g n e t i c p a r t i c l e o r 

p e n e t r a n t o r e q u i v a l e n t n o n d e s t r u c t i v e 
i n s p e c t i o n m e t h o d s . 

100 p e r c e n t v i s u a l , m a g n e t i c pa r t i c l e o r 
p e n e t r a n t , a n d r a d i o g r a p h i c , o r a p p r o v e d 
e q u i v a l e n t n o n d e s t r u c t i v e i n s p e c t i o n 
m e t h o d s . 

[ ( 3 ) C a s t i n g s w h i c h a r e p r e s s u r e t e s t e d a s 
p a r t s o f a h y d r a u l i c o r o t h e r fluid s y s t e m 
s h a l l n o t b e r e q u i r e d t o c o m p l y w i t h t h e p r o 
v i s i o n s o f t h i s s e c t i o n u n l e s s s u c h c a s t i n g s 
s u p p o r t r o t o r c r a f t s t r u c t u r a l l o a d s . 

[ ( 4 ) T h e c a s t i n g f a c t o r n e e d n o t e x c e e d 1 . 2 5 
w i t h r e g a r d t o b e a r i n g s t r e s s e s r e g a r d l e s s o f 
t h e m e t h o d o f i n s p e c t i o n e m p l o y e d . A c a s t 
i n g f a c t o r n e e d n o t b e e m p l o y e d w i t h r e s p e c t 
t o t h e b e a r i n g s u r f a c e o f a p a r t i f t h e b e a r i n g 
f a c t o r u s e d ( s e e p a r a g r a p h ( c ) o f t h i s s e c 
t i o n ) i s g r e a t e r t h a n t h e c a s t i n g f a c t o r . ] 

( c ) Bearing factors. 

( 1 ) B e a r i n g f a c t o r s o f s u f f i c i e n t m a g n i 
t u d e s h a l l b e u s e d t o p r o v i d e f o r t h e e f f e c t s 
o f n o r m a l r e l a t i v e m o t i o n b e t w e e n p a r t s a n d 
i n j o i n t s w i t h c l e a r a n c e ( f r e e f i t ) w h i c h a r e 
s u b j e c t t o p o u n d i n g o r v i b r a t i o n . 

( 2 ) A b e a r i n g f a c t o r n e e d n o t b e e m 
p l o y e d o n a p a r t i f a n o t h e r s p e c i a l f a c t o r 
p r e s c r i b e d i n t h i s s e c t i o n i s o f g r e a t e r m a g 
n i t u d e t h a n t h e b e a r i n g f a c t o r . 

( d ) F i t t i n g factors. 

( 1 ) A f i t t i n g f a c t o r o f a t l e a s t 1 . 1 5 s h a l l 
b e u s e d o n a l l fittings t h e s t r e n g t h o f w h i c h 
i s n o t p r o v e n b y l i m i t a n d u l t i m a t e l o a d t e s t s 
i n w h i c h t h e a c t u a l s t r e s s c o n d i t i o n s a r e 
s i m u l a t e d i n t h e f i t t i n g a n d t h e s u r r o u n d i n g 
s t r u c t u r e . T h i s f a c t o r s h a l l a p p l y t o a l l p o r 
t i o n s o f t h e fitting, t h e m e a n s o f a t t a c h m e n t , 
a n d t h e b e a r i n g o n t h e m e m b e r s j o i n e d . 

( 2 ) I n t h e c a s e o f i n t e g r a l fittings t h e 
p a r t s h a l l b e t r e a t e d a s a fitting u p t o t h e 
p o i n t w h e r e t h e s e c t i o n p r o p e r t i e s b e c o m e 
t y p i c a l o f t h e m e m b e r . 

( 3 ) T h e fitting f a c t o r n e e d n o t b e e m 
p l o y e d w h e r e a t y p e o f j o i n t m a d e i n a c c o r d 
a n c e w i t h a p p r o v e d p r a c t i c e s i s b a s e d o n 
c o m p r e h e n s i v e t e s t d a t a ; e . g . , c o n t i n u o u s 
j o i n t s i n m e t a l p l a t i n g , w e l d e d j o i n t s , a n d 
s e a r f j o i n t s i n w o o d . 

7 . 3 2 0 

( 4 ) A fitting f a c t o r n e e d n o t b e e m p l o y e d 
w i t h r e s p e c t t o t h e b e a r i n g s u r f a c e o f a p a r t 
i f t h e b e a r i n g f a c t o r u s e d ( s e e p a r a g r a p h ( c ) 
o f t h i s s e c t i o n ) i s o f g r e a t e r m a g n i t u d e t h a n 
t h e fitting f a c t o r . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar . 30, 1962, effective May 3, 1962. ) 

Main Rotor 
7 . 3 1 0 Main rotor blades; pressure venting 

and drainage. I n t e r n a l p r e s s u r e v e n t i n g o f 
t h e m a i n r o t o r b l a d e s s h a l l b e p r o v i d e d . 
D r a i n h o l e s s h a l l b e p r o v i d e d a n d , i n a d d i 
t i o n , t h e b l a d e s s h a l l b e d e s i g n e d t o p r e c l u d e 
t h e p o s s i b i l i t y o f w a t e r b e c o m i n g t r a p p e d i n 
a n y s e c t i o n o f t h e b l a d e . 

(New P a r t 7, 21 F . R , 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 3 1 1 Stops. T h e r o t o r b l a d e s s h a l l b e 
p r o v i d e d w i t h s t o p s , a s r e q u i r e d f o r t h e p a r 
t i c u l a r d e s i g n , t o l i m i t t h e t r a v e l o f t h e 
b l a d e s a b o u t t h e i r v a r i o u s h i n g e s . P r o v i s i o n 
s h a l l b e m a d e t o k e e p t h e b l a d e s f r o m h i t t i n g 
t h e d r o o p s t o p s e x c e p t d u r i n g t h e s t a r t i n g 
a n d s t o p p i n g o f t h e r o t o r . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 3 1 2 Rotor and blade balance. R o t o r s 
a n d b l a d e s s h a l l b e m a s s - b a l a n c e d t o t h e 
d e g r e e n e c e s s a r y t o p r e v e n t e x c e s s i v e v i b r a 
t i o n s a n d t o s a f e g u a r d a g a i n s t flutter a t a l l 
s p e e d s u p t o t h e m a x i m u m f o r w a r d s p e e d . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 3 1 3 Rotor blade clearance. C l e a r a n c e 
s h a l l b e p r o v i d e d b e t w e e n t h e m a i n r o t o r a n d 
a l l o t h e r p a r t s o f t h e r o t o r c r a f t t o p r e v e n t 
t h e b l a d e s f r o m s t r i k i n g a n y p a r t o f t h e 
r o t o r c r a f t d u r i n g a n y o p e r a t i n g c o n d i t i o n . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

Control Systems 
7 . 3 2 0 General. A l l c o n t r o l s a n d c o n t r o l 

s y s t e m s s h a l l o p e r a t e w i t h e a s e , s m o o t h n e s s , 
a n d p o s i t i v e n e s s a p p r o p r i a t e t o t h e i r f u n c 
t i o n . T h e e l e m e n t s o f t h e flight c o n t r o l s y s -
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7.321 
t e r n s h a l l b e d e s i g n e d o r s h a l l b e d i s t i n c 
t i v e l y a n d p e r m a n e n t l y m a r k e d t o m i n i m i z e 
t h e p o s s i b i l i t y o f i n c o r r e c t a s s e m b l y w h i c h 
c o u l d r e s u l t i n t h e m a l f u n c t i o n i n g o f t h e 
c o n t r o l s y s t e m . ( S e e a l s o s e e s . 7.350 a n d 
7.353.) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7-4 , 24 F . R . 7074, 
Sept. 1, 1959, effective Oct. 1, 1959 . ) 

7.321 Control system stops. 
( a ) A l l c o n t r o l s y s t e m s s h a l l b e p r o v i d e d 

w i t h s t o p s w h i c h p o s i t i v e l y l i m i t t h e r a n g e 
o f m o t i o n o f t h e p i l o t ' s c o n t r o l s . 

( b ) C o n t r o l s y s t e m s t o p s s h a l l b e s o l o 
c a t e d i n t h e s y s t e m t h a t w e a r , s l a c k n e s s , o r 
t a k e - u p a d j u s t m e n t s w i l l n o t a f f e c t a p p r e c i 
a b l y t h e r a n g e o f t r a v e l . 

( c ) C o n t r o l s y s t e m s t o p s s h a l l b e c a p a b l e 
o f w i t h s t a n d i n g t h e l o a d s c o r r e s p o n d i n g 
w i t h t h e d e s i g n c o n d i t i o n s f o r t h e c o n t r o l 
s y s t e m . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.322 Control locks. I f a d e v i c e i s p r o 
v i d e d f o r l o c k i n g t h e c o n t r o l s y s t e m w h i l e 
t h e r o t o r c r a f t i s o n t h e g r o u n d o r w a t e r , t h e 
p r o v i s i o n s o f p a r a g r a p h s ( a ) a n d ( b ) o f t h i s 
s e c t i o n s h a l l a p p l y . 

( a ) T h e d e v i c e s h a l l e i t h e r a u t o m a t i c a l l y 
d i s e n g a g e w h e n t h e p i l o t o p e r a t e s t h e c o n 
t r o l s i n a n o r m a l m a n n e r , o r i t s h a l l l i m i t 
t h e o p e r a t i o n o f t h e r o t o r c r a f t i n s u c h a 
m a n n e r t h a t t h e p i l o t r e c e i v e s u n m i s t a k a b l e 
w a r n i n g w h i l e o n t h e g r o u n d p r i o r t o 
t a k e o f f . 

( b ) M e a n s s h a l l b e p r o v i d e d t o p r e c l u d e 
t h e p o s s i b i l i t y o f t h e l o c k b e c o m i n g e n g a g e d 
d u r i n g f l i g h t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.323 Static tests. T e s t s s h a l l b e c o n 
d u c t e d o n c o n t r o l s y s t e m s t o s h o w c o m p l i 
a n c e w i t h l i m i t l o a d r e q u i r e m e n t s i n a c c o r d 
a n c e w i t h t h e p r o v i s i o n s o f p a r a g r a p h s ( a ) 
t h r o u g h ( c ) o f t h i s s e c t i o n . 

( a ) T h e d i r e c t i o n o f t h e t e s t l o a d s s h a l l 
b e s u c h a s t o p r o d u c e t h e m o s t s e v e r e l o a d 
i n g i n t h e c o n t r o l s y s t e m . 
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( b ) T h e t e s t s s h a l l i n c l u d e a l l f i t t i n g s , 
p u l l e y s , a n d b r a c k e t s u s e d i n a t t a c h i n g t h e 
c o n t r o l s y s t e m t o t h e m a i n s t r u c t u r e . 

( c ) A n a l y s e s o r i n d i v i d u a l l o a d t e s t s s h a l l 
b e c o n d u c t e d t o d e m o n s t r a t e c o m p l i a n c e 
w i t h t h e s p e c i a l f a c t o r r e q u i r e m e n t s f o r c o n 
t r o l s y s t e m j o i n t s s u b j e c t e d t o a n g u l a r m o 
t i o n . ( S e e s e e s . 7.307 a n d 7.325.) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.324 Operation tests. A n o p e r a t i o n t e s t 
s h a l l b e c o n d u c t e d f o r e a c h c o n t r o l s y s t e m 
b y o p e r a t i n g t h e c o n t r o l s f r o m t h e p i l o t 
c o m p a r t m e n t w i t h t h e e n t i r e s y s t e m l o a d e d 
t o c o r r e s p o n d w i t h l o a d s s p e c i f i e d f o r t h e 
c o n t r o l s y s t e m . I n t h i s t e s t t h e r e s h a l l b e 
n o j a m m i n g , e x c e s s i v e f r i c t i o n , o r e x c e s s i v e 
d e f l e c t i o n . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.325 Control system details; general. 
A l l d e t a i l s o f c o n t r o l s y s t e m s s h a l l b e d e 
s i g n e d a n d i n s t a l l e d t o p r e v e n t j a m m i n g , 
c h a f i n g , a n d i n t e r f e r e n c e f r o m c a r g o , p a s 
s e n g e r s , a n d l o o s e o b j e c t s . P r e c a u t i o n a r y 
m e a n s s h a l l b e p r o v i d e d i n t h e c o c k p i t t o 
p r e v e n t t h e e n t r y o f f o r e i g n o b j e c t s i n t o 
p l a c e s w h e r e t h e y w o u l d j a m t h e c o n t r o l 
s y s t e m s . P r o v i s i o n s s h a l l b e m a d e t o p r e 
v e n t t h e s l a p p i n g o f c a b l e s o r t u b e s a g a i n s t 
o t h e r p a r t s o f t h e r o t o r c r a f t . T h e f o I l o w i n g 
d e t a i l e d r e q u i r e m e n t s s h a l l b e a p p l i c a b l e 
w i t h r e s p e c t t o c a b l e s y s t e m s a n d j o i n t s : 

( a ) Cable systems. 
(1) C a b l e s , c a b l e fittings, t u r n b u c k l e s , 

s p l i c e s , a n d p u l l e y s s h a l l b e o f a n a c c e p t a b l e 
t y p e . 

(2) T h e d e s i g n o f c a b l e s y s t e m s s h a l l 
p r e c l u d e a n y h a z a r d o u s c h a n g e i n c a b l e t e n 
s i o n t h r o u g h o u t t h e r a n g e o f t r a v e l u n d e r 
o p e r a t i n g c o n d i t i o n s a n d t e m p e r a t u r e 
v a r i a t i o n s . 

(3) C a b l e s s m a l l e r t h a n l/s i n c h d i a m 
e t e r s h a l l n o t b e u s e d i n t h e p r i m a r y c o n t r o l 
s y s t e m . 
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(4) Pulley types and sizes shall corre
spond to the cables with which they are used. 
The pulley-cable combinations and strength 
values specified in [ M I L - H D B K - 5 ] shall be 
used unless shown to be inapplicable for a 
particular installation. 

(5) All pulleys shall be provided with 
closely fitted guards to prevent the cables 
being displaced or fouled. 

(6) Pulleys shall lie in the plane pass
ing through the cable within such limits that 
the cable does not rub against the pulley 
flange. 

(7) Fairleads shall be so installed that 
they do not cause a change in cable direc
tion of more than 3°. 

(8) Clevis pins (excluding those not sub
ject to load or motion) retained only by 
cotter pins shall not be used in the control 
system. 

(9) Turnbuckles attached to parts hav
ing angular motion shall be installed to pre
vent positively any binding throughout the 
range of travel. 

(10) Provision for visual inspection 
shall be made at all fairleads, pulleys, termi
nals, and turnbuckles. 
(b) Joints. 
(1) Control system joints subjected to 

angular motion in push-pull systems, except
ing ball and roller bearing systems, shall in
corporate a special factor of not less than 
3.33 with respect to the ultimate bearing 
strength of the softest material used as a 
bearing. 

(2) It shall be acceptable to reduce the 
factor specified in subparagraph (1) of this 
paragraph to a value of 2.0 for joints in cable 
control systems. 

(3) The manufacturer's static, non-
Brinell rating of ball and roller bearings 
shall not be exceeded. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956; as amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

7.326 Spring devices. The reliability of 
any spring device used in the control system 

7.331 

shall be established by tests simulating 
service conditions, unless it is demonstrated 
that failure of the spring will not cause 
Sutter or unsafe flight characteristics. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, efEective 
Aug. 1, 1956.) 

7.327 Autorotative control mechanism. 
The main rotor blade pitch control mecha
nism shall be arranged to permit rapid entry 
into autorotative flight in the event of power 
failure. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.328 Power boost and power-operated 
control systems. When a power boost or 
power-operated control system is used, an 
alternate system shall be immediately 
available, such that the rotorcraft can be 
flown and landed safely in the event of any 
single failure in the power portion of the 
system or in the event of failure of all en
gines. Such alternate system may be a du
plicate power portion or a manually oper
ated mechanical system. The power portion 
shall include the power source (e.g., hy
draulic pumps), and such items as valves, 
lines, and actuators. The failure of mechan
ical parts (such as piston rods and links), 
and the jamming of power cylinders need not 
be considered if failure or jamming is con
sidered to be extremely remote. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956; as amended by Amdt. 7-4, 24 F . R . 7074, 
S e p t 1, 1959, effective O c t 1, 1959 . ) 

Landing Gear 
7.330 General. The requirements of sec

tions 7.331 through 7.338 shall apply to the 
complete landing gear. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.331 Shock absorbers. 
(a) The shock absorbing elements for the 

main, nose, and rear wheel units shall be 
substantiated by the tests specified in sec
tion 7.332. 
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( b ) T h e s h o c k a b s o r b i n g a b i l i t y o f t h e 

l a n d i n g g e a r i n t a x i i n g s h a l l b e d e m o n 

s t r a t e d b y t a x i i n g t e s t s ( s e e s e c . 7 . 2 3 6 ) . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 3 3 2 Shock absorption tests. D r o p t e s t s 

s h a l l b e c o n d u c t e d i n a c c o r d a n c e w i t h p a r a 

g r a p h s ( a ) a n d ( b ) o f t h i s s e c t i o n t o s u b s t a n 

t i a t e t h e l a n d i n g l i m i t i n e r t i a l o a d f a c t o r 

( s e e s e c . 7 . 2 3 0 ( d ) a n d t o d e m o n s t r a t e t h e r e 

s e r v e e n e r g y a b s o r p t i o n c a p a c i t y o f t h e 

l a n d i n g g e a r . T h e d r o p t e s t s s h a l l b e c o n 

d u c t e d w i t h t h e c o m p l e t e r o t o r c r a f t o r o n 

u n i t s c o n s i s t i n g o f w h e e l , t i r e , a n d s h o c k a b 

s o r b e r i n t h e i r p r o p e r r e l a t i o n . 

( a ) Limit drop test. T h e d r o p h e i g h t i n 

t h e l i m i t d r o p t e s t s h a l l b e 1 3 i n c h e s m e a s 

u r e d f r o m t h e l o w e s t p o i n t o f t h e l a n d i n g 

g e a r t o t h e g r o u n d . A l e s s e r d r o p h e i g h t 

s h a l l b e p e r m i s s i b l e i f i t r e s u l t s i n a d r o p 

t e s t c o n t a c t v e l o c i t y f o u n d b y t h e A d m i n i s 

t r a t o r t o b e e q u a l t o t h e g r e a t e s t p r o b a b l e 

s i n k i n g s p e e d o f t h e r o t o r c r a f t a t g r o u n d 

c o n t a c t i n p o w e r - o f f l a n d i n g s l i k e l y t o b e 

m a d e i n n o r m a l o p e r a t i o n o f t h e r o t o r c r a f t . 

I n n o c a s e s h a l l t h e d r o p h e i g h t b e l e s s t h a n 

8 i n c h e s . I f r o t o r l i f t i s c o n s i d e r e d ( s e e s e c . 

7 . 2 3 0 ( c ) ) , i t s h a l l b e i n t r o d u c e d i n t h e d r o p 

t e s t b y t h e u s e o f a p p r o p r i a t e e n e r g y a b s o r b 

i n g d e v i c e s o r b y t h e u s e o f a n e f f e c t i v e m a s s . 

T h e a t t i t u d e i n w h i c h t h e l a n d i n g g e a r u n i t 

i s t e s t e d s h a l l b e s u c h a s t o s i m u l a t e t h e 

l a n d i n g c o n d i t i o n w h i c h i s c r i t i c a l f r o m t h e 

s t a n d p o i n t o f e n e r g y t o b e a b s o r b e d b y t h e 

p a r t i c u l a r u n i t . 

Note: In lieu of more rat ional computations, t h e 
following may be employed when use is made of an 
effective m a s s : 

where: 
W<,=the effective weight to be used in the drop test 

(pounds) . 
W—Wa for main gear units (pounds) , equal to the 

s ta t i c react ion on the part icu lar unit with the 
r o t o r c r a f t in the most crit ical a t t i tude ; a 
rat ional method may be used in computing 
the main gear s ta t i c reaction, taking into 
consideration the distance between the direc
tion of the main wheel react ion and the a ir 
craf t center of gravity . 

W— Ws for nose wheel units (pounds) , equal to the 
vert ical component of the ground react ion 
which would exist at the nose wheel, assum
ing the mass of the r o t o r c r a f t act ing a t the 
center of grav i ty and exert ing a force of l.Off 
downward and 0.25^ forward. 

£W=WT for tail wheel units (pounds) equal to which
ever of the following is cr i t i ca l : 

[ ( 1 ) The s ta t i c weight on the tailwheel with 
the ro torcra f t rest ing on all wheels, or 

[ ( 2 ) The vert ical component of the ground 
react ion which would occur at the tailwheel 
assuming the mass of the ro torcra f t acting a t 
the center of gravi ty and exert ing a force of lg 
downward with the ro torcra f t in the maximum 
nose-up att i tude considered in the nose-up 
landing conditions. (See sec. 7.246 ( b ) and 
(c).)J 

A=specified free drop height ( inches) . 
L = r a t i o of assumed r o t o r lift to the ro torcra f t 

weight. 
d=def lect ion under impact of the t ire ( a t the ap

proved inflation pres sure ) plus the vert ica l 
component of the axle travel relat ive to the 
drop mass ( inches ) . 

( b ) Reserve energy absorption drop test. 
T h e r e s e r v e e n e r g y a b s o r p t i o n c a p a c i t y s h a l l 

b e d e m o n s t r a t e d b y a d r o p t e s t i n w h i c h t h e 

d r o p h e i g h t i s e q u a l t o 1 . 5 t i m e s t h e d r o p 

h e i g h t p r e s c r i b e d i n p a r a g r a p h ( a ) o f t h i s , 

s e c t i o n , a n d t h e r o t o r l i f t i s a s s u m e d t o b e 

n o t g r e a t e r t h a n 1 . 5 t i m e s t h e r o t o r l i f t u s e d 

i n t h e l i m i t d r o p t e s t s , e x c e p t t h a t t h e r e s u l t 

a n t i n e r t i a l o a d f a c t o r n e e d n o t e x c e e d 1 . 5 

t i m e s t h e l i m i t i n e r t i a l o a d f a c t o r d e t e r r 

m i n e d i n a c c o r d a n c e w i t h p a r a g r a p h ( a ) o f 

t h i s s e c t i o n . I n t h i s t e s t t h e l a n d i n g g e a r 

s h a l l n o t c o l l a p s e . 

Note: T h e effect of ro tor lift may be considered in 
a manner similar to tha t prescribed in paragraph ( a ) 
of this section. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 -4 , 24 F . R . 7074, 
Sept. 1, 1959, effective Oct. 1, 1959 ; 7-5, 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962. ) 

7 . 3 3 3 Limit load factor determination. 
I n d e t e r m i n i n g t h e r o t o r c r a f t i n e r t i a l o a d 

f a c t o r "n" f r o m t h e f r e e d r o p t e s t s s p e c i f i e d 

i n s e c t i o n 7 . 3 3 2 , t h e f o l l o w i n g f o r m u l a s h a l l 

b e u s e d : 

w 
w h e r e : 

« j = l o a d factor during impact developed on the mass 
used in the drop t e s t s (i.e., the accelerat ion 
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dv/dt in g's recorded in t h e drop tests , pins 
1.0). ( S e e sec. 7 .332(a) for explanation of 
W„ W, and L.) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.334 Retracting mechanism. 
(a) General. 
(1) The landing gear retracting mech

anism, wheel well doors, and supporting 
structure shall be designed for the loads oc
curring in the flight maneuvering conditions 
when the gear is in the retracted position, 
and for the combination of friction, inertia, 
and air loads occurring during retraction 
and extension at any airspeed up to the 
design maximum landing gear extended 
speed. 

(2) The landing gear, the retracting 
mechanism, and the rotorcraft structure in
cluding wheel well doors shall be designed 
to withstand flight loads, including those in 
yawed flight, occurring with the landing gear 
in the extended position at any airspeed up 
to the design maximum landing gear ex
tended speed. 
(b) Landing gear lock. A positive means 

shall be provided for the purpose of main
taining the landing gear in the extended 
position. 
(c) Emergency operation. When other 

than manual power for the operation of the 
landing gear is employed, emergency means 
for extending the landing gear shall be pro
vided, so that the landing gear can be ex
tended in the event of any reasonably prob
able failure in the normal retraction system. 
When an emergency system is installed, it 
shall provide for the failure of any single 
source of hydraulic, electric, or equivalent 
energy supply. 
(d) Operation test. Proper functioning of 

the landing gear retracting mechanism shall 
be demonstrated by operation tests. 
(e) Position indicator. When a retract

able landing gear is used, means shall be 
provided for indicating to the pilot when the 
gear is secured in the extended and in the 
retracted positions. 

7.337 
(f) Control. The location and operation 

of the landing gear retraction control shall 
be according to the provisions of section 
7.353. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 - 4 24 F . R . 7074, 
S e p t 1, 1959, effective Oct. 1, 1959.) 

7.335 Wheels. Landing gear wheels shall 
be of an approved type. The maximum stat
ic load rating of each wheel shall not be 
less than the corresponding static ground 
reaction under the maximum weight of the 
rotorcraft and the critical center of gravity 
position. The maximum limit load rating of 
each wheel shall not be less than the maxi
mum radial limit load determined in accord
ance with the applicable ground load re
quirements of this part. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.336 Brakes. A braking device shall be 
installed, controllable by the pilot and 
usable during power-off landings, which is 
adequate to insure: 
(a) Counteraction of any normal unbal

anced torque when starting or stopping the 
rotor. 
(b) Holding the rotorcraft parked on a 10° 

slope on a dry, smooth pavement. 
(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 

Aug. 1, 1956.) 

7.337 Tires. 
(a) Landing gear tires shall be of a proper 

fit on the rim of the wheel, and their ap
proved rating shall be such that it is not ex
ceeded under the following conditions: 

(1) Rotorcraft weight equal to the maxi
mum design weight. 

(2) Load on each main wheel tire equal 
to the corresponding static ground reaction 
when considering the critical center of 
gravity position. 

(3) Load on nose wheel tires (to be com
pared with the dynamic rating established 
for such tires) equal to the reaction obtained 
at the nose wheel assuming the mass of the 
rotorcraft concentrated at the most critical 
center of gravity and exerting a force of 
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l . O g d o w n w a r d a n d 0 . 2 5 g f o r w a r d , t h e r e a c 
t i o n s b e i n g d i s t r i b u t e d t o t h e n o s e a n d m a i n 
w h e e l s b y t h e p r i n c i p l e s o f s t a t i c s w i t h t h e 
d r a g r e a c t i o n a t t h e g r o u n d a p p l i e d o n l y a t 
t h o s e w h e e l s w h i c h h a v e b r a k e s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 3 3 8 Skis. 
( a ) L a n d i n g g e a r s k i s s h a l l h a v e l o a d r a t 

i n g s a p p r o p r i a t e t o t h e l i m i t l o a d s d e t e r 
m i n e d i n a c c o r d a n c e w i t h t h e a p p l i c a b l e 
g r o u n d l o a d r e q u i r e m e n t s o f t h i s p a r t ( s e e 
s e c . 7 . 2 4 0 ) . 

( b ) A s t a b i l i z i n g m e a n s s h a l l b e p r o v i d e d 
t o m a i n t a i n t h e s k i i n a n a p p r o p r i a t e p o s i t i o n 
d u r i n g f l i g h t a n d s h a l l h a v e s u f f i c i e n t 
s t r e n g t h t o w i t h s t a n d t h e m a x i m u m a e r o d y 
n a m i c a n d i n e r t i a l o a d s t o w h i c h t h e s k i i s 
s u b j e c t e d . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

[Hulls a n d Floats] 

7 . 3 4 0 Buoyancy. 
( a ) M a i n f l o a t s s h a l l h a v e a b u o y a n c y i n 

e x c e s s o f t h a t r e q u i r e d t o s u p p o r t t h e m a x i 
m u m w e i g h t o f t h e r o t o r c r a f t i n f r e s h w a t e r 
a s f o l l o w s : 

( 1 ) 5 0 p e r c e n t i n t h e c a s e o f s i n g l e 
f l o a t s ; 

( 2 ) 6 0 p e r c e n t i n t h e c a s e o f m u l t i p l e 
f l o a t s . 

( b ) M a i n floats s h a l l c o n t a i n a t l e a s t 5 w a 
t e r t i g h t c o m p a r t m e n t s o f a p p r o x i m a t e l y 
e q u a l v o l u m e . 

[ ( c ) I f a r o t o r c r a f t , c o n s t r u c t e d w i t h a 
h u l l a n d a u x i l i a r y floats, i s t o b e a p p r o v e d 
f o r b o t h t a k i n g o f f f r o m a n d a l i g h t i n g o n 
w a t e r , t h e h u l l a n d a u x i l i a r y floats s h a l l b e 
d i v i d e d i n t o w a t e r t i g h t c o m p a r t m e n t s s o 
t h a t , w i t h a n y s i n g l e c o m p a r t m e n t flooded, 
t h e b u o y a n c y o f t h e h u l l a n d a u x i l i a r y floats 
( a n d w h e e l t i r e s i f u s e d ) w i l l p r o v i d e a s u f f i 
c i e n t m a r g i n o f p o s i t i v e s t a b i l i t y t o m i n i m i z e 
c a p s i z i n g . ( S e e s e c 7 . 7 4 1 ( e ) . ) ] 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 - 5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

7 . 3 4 1 Float strength. F l o a t s s h a l l b e d e 
s i g n e d f o r t h e c o n d i t i o n s s e t f o r t h i n p a r a 
g r a p h s ( a ) a n d ( b ) o f t h i s s e c t i o n : 

( a ) Bag type floats. B a g t y p e floats 
s h a l l w i t h s t a n d t h e m a x i m u m p r e s s u r e d i f 
f e r e n t i a l w h i c h m i g h t b e d e v e l o p e d a t t h e 
m a x i m u m a l t i t u d e f o r w h i c h c e r t i f i c a t i o n 
w i t h floats i s s o u g h t . I n a d d i t i o n , t h e floats 
s h a l l w i t h s t a n d t h e v e r t i c a l l o a d s p r e s c r i b e d 
b y s e c t i o n 7 . 2 4 5 ( a ) d i s t r i b u t e d a l o n g t h e 
l e n g t h o f t h e b a g o v e r t h r e e - q u a r t e r s o f t h e 
p r o j e c t e d b a g a r e a . 

( b ) Rigid floats. R i g i d t y p e floats s h a l l 
w i t h s t a n d t h e v e r t i c a l , h o r i z o n t a l , a n d s i d e 
l o a d s p r e s c r i b e d i n s e c t i o n 7 . 2 4 5 . A n a p p r o 
p r i a t e l o a d d i s t r i b u t i o n u n d e r c r i t i c a l c o n d i 
t i o n s s h a l l b e u s e d . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

P e r s o n n e l a n d C a r g o A c c o m m o d a t i o n s 

7 . 3 5 0 Pilot compartment; general. 
( a ) T h e a r r a n g e m e n t o f t h e p i l o t c o m 

p a r t m e n t a n d i t s a p p u r t e n a n c e s s h a l l p r o 
v i d e s a f e t y a n d a s s u r a n c e t h a t t h e p i l o t w i l l 
b e a b l e t o p e r f o r m a l l o f h i s d u t i e s a n d o p e r 
a t e t h e c o n t r o l s i n t h e c o r r e c t m a n n e r w i t h 
o u t u n r e a s o n a b l e c o n c e n t r a t i o n a n d f a t i g u e . 

( b ) W h e n p r o v i s i o n i s m a d e f o r a s e c o n d 
p i l o t , t h e r o t o r c r a f t s h a l l b e c o n t r o l l a b l e 
w i t h e q u a l s a f e t y f r o m b o t h s e a t s . 

( c ) T h e p i l o t c o m p a r t m e n t s h a l l b e c o n 
s t r u c t e d t o p r e v e n t l e a k a g e l i k e l y t o b e d i s 
t r a c t i n g t o t h e c r e w o r h a r m f u l t o t h e 
s t r u c t u r e w h e n flying i n r a i n o r s n o w . 

( d ) V i b r a t i o n a n d n o i s e c h a r a c t e r i s t i c s o f 
c o c k p i t a p p u r t e n a n c e s s h a l l n o t i n t e r f e r e 
w i t h t h e s a f e o p e r a t i o n o f t h e r o t o r c r a f t . 

( e ) A p a s s a g e w a y b e t w e e n t h e p i l o t c o m 
p a r t m e n t a n d t h e p a s s e n g e r c o m p a r t m e n t 
s h a l l b e p r o v i d e d . S u i t a b l e m e a n s s h a l l b e 
p r o v i d e d t o p r e v e n t p a s s e n g e r s f r o m e n t e r 
i n g t h e p i l o t c o m p a r t m e n t w i t h o u t p e r m i s 
s i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 
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7.351 Pilot compartment vision, 
( a ) Nonprecipitation conditions. 
(1) T h e p i l o t c o m p a r t m e n t s h a l l b e a r 

r a n g e d t o a f f o r d t h e p i l o t ( s ) a s u f f i c i e n t l y 
e x t e n s i v e , c l e a r , a n d u n d i s t o r t e d v i e w f o r t h e 
s a f e o p e r a t i o n o f t h e r o t o r c r a f t . 

(2) I t s h a l l b e d e m o n s t r a t e d d u r i n g t h e 
d a y a n d , w h e r e a p p r o p r i a t e , d u r i n g t h e n i g h t 
b y flight t e s t s t h a t t h e p i l o t c o m p a r t m e n t i s 
f r e e o f g l a r e a n d r e f l e c t i o n w h i c h w o u l d t e n d 
t o i n t e r f e r e w i t h t h e p i l o t s ' v i s i o n . 

( b ) Precipitation conditions. 
(1) M e a n s s h a l l b e p r o v i d e d s o t h a t t h e 

p i l o t ( s ) i s a f f o r d e d a s u f f i c i e n t l y e x t e n s i v e 
v i e w t o p e r m i t s a f e o p e r a t i o n u n d e r t h e f o l 
l o w i n g c o n d i t i o n s : 

( i ) I n h e a v y r a i n a t f o r w a r d s p e e d s u p 
t o Vjj a n d 

( i i ) I n t h e m o s t s e v e r e i c i n g c o n d i t i o n 
i n w h i c h o p e r a t i o n o f t h e r o t o r c r a f t i s 
a p p r o v e d . 

(2) I n a d d i t i o n t o t h e m e a n s p r o v i d e d i n 
s u b p a r a g r a p h (1) o f t h i s p a r a g r a p h , t h e 
p i l o t s h a l l b e p r o v i d e d w i t h a w i n d o w w h i c h 
i s o p e n a b l e u n d e r t h e c o n d i t i o n s p r e s c r i b e d 
i n s u b p a r a g r a p h (1) o f t h i s p a r a g r a p h a n d 
w h i c h p r o v i d e s t h e v i e w p r e s c r i b e d i n t h a t 
s u b p a r a g r a p h . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.352 Pilot windshield and windows. A l l 
g l a s s p a n e s s h a l l b e o f a n o n s p l i n t e r i n g 
s a f e t y t y p e . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.353 Controls. 
( a ) A l l c o c k p i t c o n t r o l s s h a l l b e l o c a t e d t o 

p r o v i d e c o n v e n i e n c e i n o p e r a t i o n a n d i n a 
m a n n e r t e n d i n g t o p r e v e n t c o n f u s i o n a n d i n 
a d v e r t e n t o p e r a t i o n . ( S e e a l s o s e c . 7.737.) 

( b ) T h e c o n t r o l s s h a l l b e s o l o c a t e d a n d 
a r r a n g e d w i t h r e s p e c t t o t h e p i l o t s ' s e a t s 
t h a t t h e r e e x i s t s f u l l a n d u n r e s t r i c t e d m o v e 
m e n t o f e a c h c o n t r o l w i t h o u t i n t e r f e r e n c e 
f r o m e i t h e r t h e c o c k p i t s t r u c t u r e o r t h e 
p i l o t s ' c l o t h i n g w h e n s e a t e d . T h i s s h a l l b e 

7.354 

d e m o n s t r a t e d f o r i n d i v i d u a l s r a n g i n g f r o m 
5' 2" t o 6' 0" i n h e i g h t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7.354 Doors. 
( a ) C l o s e d c a b i n s s h a l l b e p r o v i d e d w i t h 

a t l e a s t o n e a d e q u a t e a n d e a s i l y a c c e s s i b l e 
e x t e r n a l d o o r . 

( b ) N o p a s s e n g e r d o o r s h a l l b e s o l o c a t e d 
w i t h r e s p e c t t o t h e r o t o r d i s c s a s t o e n d a n g e r 
p e r s o n s u s i n g t h e d o o r w h e n a p p r o p r i a t e o p 
e r a t i n g i n s t r u c t i o n s a r e e m p l o y e d . 

( c ) M e a n s s h a l l b e p r o v i d e d f o r l o c k i n g 
c r e w a n d e x t e r n a l p a s s e n g e r d o o r s a n d f o r 
s a f e g u a r d i n g a g a i n s t t h e i r o p e n i n g i n flight 
e i t h e r i n a d v e r t e n t l y b y p e r s o n s o r a s a r e 
s u l t o f m e c h a n i c a l f a i l u r e . I t s h a l l b e p o s 
s i b l e t o o p e n e x t e r n a l d o o r s f r o m e i t h e r t h e 
i n s i d e o r t h e o u t s i d e o f t h e c a b i n w h i l e t h e 
r o t o r c r a f t i s o n t h e g r o u n d . T h e m e a n s o f 
o p e n i n g s h a l l b e s i m p l e a n d o b v i o u s a n d 
s h a l l b e s o a r r a n g e d a n d m a r k e d t h a t i t c a n 
b e r e a d i l y l o c a t e d a n d o p e r a t e d . 

( d ) R e a s o n a b l e p r o v i s i o n s s h a l l b e m a d e 
t o p r e v e n t t h e j a m m i n g o f a n y e x t e r n a l d o o r 
a s a r e s u l t o f f u s e l a g e d e f o r m a t i o n i n a 
m i n o r c r a s h . 

( e ) M e a n s s h a l l b e p r o v i d e d f o r a d i r e c t 
v i s u a l i n s p e c t i o n o f t h e l o c k i n g m e c h a n i s m 
b y c r e w m e m b e r s t o a s c e r t a i n w h e t h e r a l l 
e x t e r n a l d o o r s , i n c l u d i n g p a s s e n g e r , c r e w , 
s e r v i c e , a n d c a r g o d o o r s a r e f u l l y l o c k e d . I n 
a d d i t i o n , v i s u a l m e a n s s h a l l b e p r o v i d e d t o 
s i g n a l t o a p p r o p r i a t e c r e w m e m b e r s t h a t a l l 
n o r m a l l y u s e d e x t e r n a l d o o r s a r e c l o s e d a n d 
i n t h e f u l l y l o c k e d p o s i t i o n . 

( f ) F o r o u t w a r d l y o p e n i n g e x t e r n a l d o o r s 
u s a b l e b y p e r s o n s f o r e n t r a n c e o r e g r e s s , a n 
a u x i l i a r y s a f e t y l a t c h i n g d e v i c e s h a l l b e p r o 
v i d e d w h i c h w i l l p r e v e n t t h e d o o r f r o m c o m 
i n g o p e n i n t h e e v e n t o f d i f f i c u l t i e s w i t h t h e 
p r i m a r y l a t c h i n g m e c h a n i s m . I f t h e d o o r 
w i l l n o t m e e t t h e r e q u i r e m e n t s o f p a r a g r a p h 
( c ) o f t h i s s e c t i o n w i t h t h e a u x i l i a r y s a f e t y 
l a t c h i n g d e v i c e i n p l a c e , t h e n s u i t a b l e o p e r a t 
i n g p r o c e d u r e s s h a l l b e e s t a b l i s h e d t o i n s u r e 
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7.355 
t h a t t h e d e v i c e s h a l l n o t b e i n p l a c e d u r i n g 
t a k e o f f o r l a n d i n g . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 3 5 5 Seats and safety belts. 
( a ) General. A t a l l s t a t i o n s d e s i g n a t e d 

a s o c c u p i a b l e d u r i n g t a k e o f f a n d l a n d i n g , 
t h e s e a t s , b e l t s , h a r n e s s e s ( i f u s e d ) a n d a d 
j a c e n t p a r t s o f t h e r o t o r c r a f t s h a l l b e s u c h 
t h a t a p e r s o n m a k i n g p r o p e r u s e o f t h e s e f a 
c i l i t i e s w i l l n o t s u f f e r s e r i o u s i n j u r y i n t h e 
e m e r g e n c y l a n d i n g c o n d i t i o n s a s a r e s u l t o f 
i n e r t i a f o r c e s s p e c i f i e d i n s e c t i o n 7 . 2 6 0 . 
S e a t s s h a l l b e o f a n a p p r o v e d t y p e ( s e e a l s o 
s e c . 7 . 6 4 3 c o n c e r n i n g s a f e t y b e l t s ) . 

( b ) Arrangement. 
( 1 ) P a s s e n g e r s a n d c r e w s h a l l b e a f 

f o r d e d p r o t e c t i o n f r o m h e a d i n j u r i e s b y o n e 
o f t h e f o l l o w i n g m e a n s : 

( i ) S a f e t y b e l t a n d s h o u l d e r h a r n e s s 
w h i c h w i l l p r e v e n t t h e h e a d f r o m c o n t a c t i n g 

a n y i n j u r i o u s o b j e c t ; 
( i i ) S a f e t y b e l t a n d e l i m i n a t i o n o f a l l 

i n j u r i o u s o b j e c t s w i t h i n s t r i k i n g r a d i u s o f 
t h e h e a d ; o r 

( i i i ) S a f e t y b e l t a n d a c u s h i o n e d r e s t 
w h i c h w i l l s u p p o r t t h e a r m s , s h o u l d e r s , 
h e a d , a n d s p i n e . 

( 2 ) F o r a r r a n g e m e n t s w h i c h d o n o t p r o 
v i d e a firm h a n d h o l d o n s e a t b a c k s , h a n d 
g r i p s o r r a i l s s h a l l b e p r o v i d e d a l o n g a i s l e s 
t o e n a b l e p a s s e n g e r s o r e r e w i n e m b e r s t o 
s t e a d y t h e m s e l v e s w h i l e u s i n g t h e a i s l e s i n 
m o d e r a t e l y r o u g h a i r . 

( 3 ) A l l p r o j e c t i n g o b j e c t s w h i c h w o u l d 
c a u s e i n j u r y t o p e r s o n s s e a t e d o r m o v i n g 
a b o u t t h e r o t o r c r a f t i n n o r m a l flight s h a l l b e 
p a d d e d . 

( c ) Strength. A l l s e a t s a n d t h e i r s u p 
p o r t i n g s t r u c t u r e s h a l l b e d e s i g n e d f o r a n 
o c c u p a n t w e i g h t o f 1 7 0 p o u n d s w i t h d u e a c 
c o u n t t a k e n o f t h e m a x i m u m l o a d f a c t o r s , 
i n e r t i a f o r c e s , a n d r e a c t i o n s b e t w e e n o c c u 
p a n t , s e a t , a n d s a f e t y b e l t o r h a r n e s s c o r 
r e s p o n d i n g w i t h a l l r e l e v a n t flight a n d 
g r o u n d l o a d c o n d i t i o n s , i n c l u d i n g t h e e m e r 
g e n c y l a n d i n g c o n d i t i o n s p r e s c r i b e d i n s e c 
t i o n 7 . 2 6 0 . I n a d d i t i o n , t h e f o l l o w i n g s h a l l 
a p p l y : 

CAM 7 

( 1 ) P i l o t s e a t s s h a l l b e d e s i g n e d f o r t h e 
r e a c t i o n s r e s u l t i n g f r o m t h e a p p l i c a t i o n o f 
p i l o t f o r c e s t o t h e flight c o n t r o l s a s p r e 
s c r i b e d i n s e c t i o n 7 . 2 2 5 . 

( 2 ) I n d e t e r m i n i n g t h e s t r e n g t h o f t h e 
s e a t a t t a c h m e n t s t o t h e s t r u c t u r e a n d t h e 
s a f e t y b e l t o r s h o u l d e r h a r n e s s ( i f i n s t a l l e d ) 
a t t a c h m e n t s t o t h e s e a t o r s t r u c t u r e , t h e 
i n e r t i a f o r c e s s p e c i f i e d i n s e c t i o n 7 . 2 6 0 ( a ) 
s h a l l b e m u l t i p l i e d b y a f a c t o r o f 1 . 3 3 . 

(New P a r t 7, 21 F . E . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 3 5 6 Cargo and baggage compartments. 
( S e e a l s o s e c . 7 . 3 8 2 . ) 

( a ) E a c h c a r g o a n d b a g g a g e c o m p a r t m e n t 
s h a l l b e d e s i g n e d f o r t h e p l a c a r d e d m a x i 
m u m w e i g h t o f c o n t e n t s a n d t h e c r i t i c a l l o a d 
d i s t r i b u t i o n s a t t h e a p p r o p r i a t e m a x i m u m 
l o a d f a c t o r s c o r r e s p o n d i n g w i t h a l l s p e c i f i e d 
flight a n d g r o u n d l o a d c o n d i t i o n s , e x c l u d i n g 
t h e e m e r g e n c y l a n d i n g c o n d i t i o n s o f s e c t i o n 
7 . 2 6 0 . 

( b ) P r o v i s i o n s h a l l b e m a d e t o p r e v e n t t h e 
c o n t e n t s i n t h e c o m p a r t m e n t s f r o m b e c o m 
i n g a h a z a r d b y s h i f t i n g u n d e r t h e l o a d s 
s p e c i f i e d i n p a r a g r a p h ( a ) o f t h i s s e c t i o n . 

( c ) P r o v i s i o n s h a l l b e m a d e t o p r o t e c t t h e 
p a s s e n g e r s a n d c r e w f r o m i n j u r y b y t h e c o n 
t e n t s o f a n y c o m p a r t m e n t w h e n t h e u l t i m a t e 
i n e r t i a f o r c e a c t i n g f o r w a r d i s 4 g . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 3 5 7 . Emergency evacuation. C r e w a n d 
p a s s e n g e r a r e a s s h a l l b e p r o v i d e d w i t h e m e r 
g e n c y e v a c u a t i o n m e a n s t o p e r m i t r a p i d 
e g r e s s i n t h e e v e n t o f c r a s h l a n d i n g s , 
w h e t h e r w i t h t h e l a n d i n g g e a r e x t e n d e d o r 
r e t r a c t e d , t a k i n g i n t o a c c o u n t t h e p o s s i b i l i t y 
o f t h e r o t o r c r a f t b e i n g o n f i r e . P a s s e n g e r 
e n t r a n c e , c r e w , a n d s e r v i c e d o o r s s h a l l b e 
c o n s i d e r e d a s e m e r g e n c y e x i t s i f t h e y m e e t 
t h e a p p l i c a b l e r e q u i r e m e n t s o f t h i s s e c t i o n . 

( a ) Flight crew emergency exits. F l i g h t 
c r e w e m e r g e n c y e x i t s s h a l l b e l o c a t e d i n t h e 
flight c r e w a r e a o n b o t h s i d e s o f t h e r o t o r 
c r a f t o r a s a t o p h a t c h t o p r o v i d e f o r r a p i d 
e v a c u a t i o n . S u c h e x i t s s h a l l n o t b e r e q u i r e d 
o n s m a l l r o t o r c r a f t w h e r e t h e A d m i n i s t r a t o r 
finds t h a t t h e p r o x i m i t y o f p a s s e n g e r e m e r -
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g e n c y e x i t s t o t h e flight c r e w a r e a r e n d e r s 
t h e m c o n v e n i e n t a n d r e a d i l y a c c e s s i b l e t o 
t h e flight c r e w . 

( b ) Passenger emergency exits; type and 
location. T h e t y p e s o f e x i t s a n d t h e i r l o c a 
t i o n s h a l l b e a s f o l l o w s : 

( 1 ) Type I. A r e c t a n g u l a r o p e n i n g o f 
n o t l e s s t h a n 2 4 i n c h e s w i d e b y 4 8 i n c h e s 
h i g h , w i t h c o r n e r r a d i i n o t g r e a t e r t h a n 4 
i n c h e s , l o c a t e d i n t h e p a s s e n g e r a r e a i n t h e 
s i d e o f t h e f u s e l a g e a t floor l e v e l a n d a s f a r 
a w a y a s p r a c t i c a b l e f r o m a r e a s w h i c h m i g h t 
b e c o m e p o t e n t i a l fire h a z a r d s a f t e r a c r a s h . 

( 2 ) Type II. S a m e a s T y p e I ( s u b p a r a 
g r a p h ( 1 ) o f t h i s p a r a g r a p h ) e x c e p t t h a t t h e 
o p e n i n g i s n o t l e s s t h a n 2 0 i n c h e s w i d e b y 4 4 
i n c h e s h i g h . 

( 3 ) Type III. A r e c t a n g u l a r o p e n i n g 
o f n o t l e s s t h a n 2 0 i n c h e s w i d e b y 3 6 i n c h e s 
h i g h , w i t h c o r n e r r a d i i n o t g r e a t e r t h a n 4 
i n c h e s , l o c a t e d i n t h e p a s s e n g e r a r e a i n t h e 
s i d e o f t h e f u s e l a g e a n d a s f a r a w a y a s p r a c 
t i c a b l e f r o m a r e a s w h i c h m i g h t b e c o m e p o 
t e n t i a l fire h a z a r d s a f t e r a c r a s h . 

( 4 ) Type IV. A r e c t a n g u l a r o p e n i n g o f 
n o t l e s s t h a n 1 9 i n c h e s w i d e b y 2 6 i n c h e s 
h i g h , w i t h c o r n e r r a d i i n o t g r e a t e r t h a n 4 
i n c h e s , l o c a t e d i n t h e s i d e o f t h e f u s e l a g e 
w i t h a s t e p - u p i n s i d e t h e r o t o r c r a f t o f n o t 
m o r e t h a n 2 9 i n c h e s . 

Note: L a r g e r openings than those specified in p a r 
agraph ( b ) of this section will be acceptable, whether 
or not of rec tangular shape, provided the specified r e c 
tangular openings can be inscribed therein, and fur 
ther provided tha t the base of the opening affords a 
flat surface not less t h a n t h e width specified. 

( c ) Passenger emergency exits; number 
required. E m e r g e n c y e x i t s o f t h e t y p e a n d 
l o c a t e d a s p r e s c r i b e d i n p a r a g r a p h ( b ) o f 
t h i s s e c t i o n s h a l l b e a c c e s s i b l e t o t h e p a s s e n 
g e r s , a n d s h a l l b e p r o v i d e d i n a c c o r d a n c e 
w i t h t h e f o l l o w i n g t a b l e : 

T y p e 
I 

T y p e 
I I 

T y p e 
i n 

T y p e 
I V 

I t o 19 i n c l u s i v e i 
20 t o 39 i n c l u s i v e 1 

i 
1 
1 40 t o 69 i n c l u s i v e 1 

1 1 
1 1 
1 
1 

E m e r g e n c y exits r e q u i r e d 
o n e a c h s i d e o f f u s e l a g e 

I n a d d i t i o n t o t h e n u m b e r o f e x i t s r e q u i r e d 
f o r t h e s i d e o f t h e f u s e l a g e , o p e n i n g s s h a l l 
b e p r o v i d e d i n o t h e r p a r t s o f t h e f u s e l a g e 
( t o p , b o t t o m , o r e n d s ) s o t h a t , i n t h e e v e n t 
o f a c r a s h l a n d i n g i n w h i c h t h e f u s e l a g e 
c o m e s t o r e s t o n i t s s i d e , e m e r g e n c y e x i t s 
s h a l l b e a v a i l a b l e f o r e g r e s s . W h e n i t c a n 
b e s a t i s f a c t o r i l y d e m o n s t r a t e d t h a t t h e c o n 
figuration o f t h e r o t o r c r a f t i s s u c h t h a t t h e 
p r o b a b i l i t y o f t h e r o t o r c r a f t r o l l i n g o v e r a n d 
c o m i n g t o r e s t o n t h e s i d e o f t h e f u s e l a g e 
a f t e r a c r a s h l a n d i n g i s e x t r e m e l y r e m o t e , 
i t s h a l l b e a c c e p t a b l e t o p r o v i d e e m e r g e n c y 
e x i t s i n t h e s i d e o f t h e f u s e l a g e o n l y . 

( d ) Emergency exit arrangement. 
( 1 ) E m e r g e n c y e x i t s s h a l l c o n s i s t o f 

m o v a b l e d o o r s o r h a t c h e s i n t h e e x t e r n a l 
w a l l s o f t h e f u s e l a g e a n d s h a l l p r o v i d e a n 
u n o b s t r u c t e d o p e n i n g t o t h e o u t s i d e . 

( 2 ) A H e m e r g e n c y e x i t s s h a l l b e o p e n -
a b l e f r o m t h e i n s i d e a n d f r o m t h e o u t s i d e . 

( 3 ) T h e m e a n s o f o p e n i n g e m e r g e n c y 
e x i t s s h a l l b e s i m p l e a n d o b v i o u s a n d s h a l l 
n o t r e q u i r e e x c e p t i o n a l e f f o r t o f a p e r s o n 
o p e n i n g t h e m . 

( 4 ) M e a n s s h a l l b e p r o v i d e d f o r l o c k i n g 
e a c h e m e r g e n c y e x i t a n d f o r s a f e g u a r d i n g 
a g a i n s t o p e n i n g i n flight e i t h e r i n a d v e r t e n t l y 
b y p e r s o n s o r a s a r e s u l t o f m e c h a n i c a l 
f a i l u r e . 

(5) P r o v i s i o n s h a l l b e m a d e t o m i n i m i z e 
t h e p o s s i b i l i t y o f j a m m i n g o f e m e r g e n c y 
e x i t s a s a r e s u l t o f f u s e l a g e d e f o r m a t i o n i n 
a m i n o r c r a s h l a n d i n g . 

( 6 ) F o r a l l e m e r g e n c y e x i t s o t h e r t h a n 
T y p e I V l o c a t e d a b o v e a w i n g ( s e e p a r a g r a p h 
( b ) o f t h i s s e c t i o n ) w h i c h a r e m o r e t h a n 6 
f e e t f r o m t h e g r o u n d w i t h t h e r o t o r c r a f t o n 
t h e g r o u n d a n d t h e l a n d i n g g e a r e x t e n d e d , 
a c c e p t a b l e m e a n s s h a l l b e p r o v i d e d t o a s s i s t 
t h e o c c u p a n t s i n d e s c e n d i n g t o t h e g r o u n d . 

( 7 ) T h e p r o p e r f u n c t i o n i n g o f e m e r 
g e n c y e x i t i n s t a l l a t i o n s s h a l l b e d e m o n 
s t r a t e d b y t e s t . 

( e ) Emergency exit marking. 
( 1 ) A l l e m e r g e n c y e x i t s , t h e i r m e a n s o f 

a c c e s s , a n d t h e i r m e a n s o f o p e n i n g s h a l l b e 
m a r k e d c o n s p i c u o u s l y . T h e i d e n t i t y a n d 
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l o c a t i o n o f e m e r g e n c y e x i t s s h a l l b e r e c o g 
n i z a b l e f r o m a d i s t a n c e e q u a l t o t h e w i d t h 
o f t h e c a b i n . T h e l o c a t i o n o f t h e e m e r g e n c y 
e x i t o p e r a t i n g h a n d l e a n d t h e i n s t r u c t i o n s 
f o r o p e n i n g s h a l l b e m a r k e d o n o r a d j a c e n t 
t o t h e e m e r g e n c y e x i t a n d s h a l l b e r e a d a b l e 
f r o m a d i s t a n c e o f 30 i n c h e s . 

(2) A s o u r c e o r s o u r c e s o f l i g h t , w i t h 
a n e n e r g y s u p p l y i n d e p e n d e n t o f t h e m a i n 
l i g h t i n g s y s t e m , s h a l l b e i n s t a l l e d t o i l l u 
m i n a t e a l l e m e r g e n c y e x i t m a r k i n g s . S u c h 
l i g h t s s h a l l b e d e s i g n e d t o f u n c t i o n a u t o 
m a t i c a l l y i n a c r a s h l a n d i n g a n d s h a l l a l s o 
b e o p e r a b l e m a n u a l l y . 

(3) A H e m e r g e n c y e x i t s a n d t h e i r m e a n s 
o f o p e n i n g s h a l l b e m a r k e d o n t h e o u t s i d e 
o f t h e r o t o r c r a f t f o r g u i d a n c e o f r e s c u e 
p e r s o n n e l . 

( f ) Emergency exit access. P a s s a g e w a y s 
b e t w e e n i n d i v i d u a l c o m p a r t m e n t s o f t h e p a s 
s e n g e r a r e a a n d p a s s a g e w a y s l e a d i n g t o 
T y p e I a n d T y p e I I e m e r g e n c y e x i t s ( s e e 
p a r a g r a p h ( b ) o f t h i s s e c t i o n ) s h a l l b e u n 
o b s t r u c t e d a n d s h a l l b e n o t l e s s t h a n 20 
i n c h e s w i d e . A d j a c e n t t o e m e r g e n c y e x i t s 
w h e r e a s s i s t i n g m e a n s a r e r e q u i r e d b y p a r a 
g r a p h (d)(6) o f t h i s s e c t i o n , t h e r e s h a l l b e 
s u f f i c i e n t a d d i t i o n a l s p a c e t o a l l o w a c r e w -
m e m b e r t o a s s i s t i n t h e e v a c u a t i o n o f p a s 
s e n g e r s w i t h o u t r e d u c t i o n i n t h e u n o b 
s t r u c t e d w i d t h o f t h e p a s s a g e w a y t o s u c h 
e x i t . 

[ ( g ) Width of main aisle. T h e m a i n p a s 
s e n g e r a i s l e w i d t h a t a n y p o i n t b e t w e e n s e a t s 
s h a l l n o t b e l e s s t h a n t h e v a l u e s i n t h e f o l 
l o w i n g t a b l e : 

P a s s e n g e r s e a t i n g c a p a c i t y 

M i n i m u m m a i n p a s s e n 
g e r a i s l e w i d t h 

P a s s e n g e r s e a t i n g c a p a c i t y 
L e s s t h a n 
2 5 i n c h e s 

f r o m f l o o r 
2 5 i n c h e s 

a n d m o r e 
f r o m f l o o r 

1 0 o r l e s s _ _ 
Inches 

1 2 
1 2 
1 5 

Inches 
IS 
2 0 
2 0 ] 

1 1 t o 1 9 

Inches 
1 2 
1 2 
1 5 

Inches 
IS 
2 0 
2 0 ] 2 0 o r m o r e 

Inches 
1 2 
1 2 
1 5 

Inches 
IS 
2 0 
2 0 ] 

Inches 
1 2 
1 2 
1 5 

Inches 
IS 
2 0 
2 0 ] 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30 , 1962, effective May 3, 1962 . ) 

7.358 Ventilation. 
( a ) A H p a s s e n g e r a n d c r e w c o m p a r t m e n t s 

s h a l l b e v e n t i l a t e d a n d c r e w c o m p a r t m e n t s 
s h a l l b e p r o v i d e d w i t h a s u f f i c i e n t a m o u n t o f 
f r e s h a i r t o e n a b l e c r e w m e m b e r s t o p e r f o r m 
t h e i r d u t i e s w i t h o u t u n d u e d i s c o m f o r t o r 
f a t i g u e . 

Note: A fresh air supply of 10 cubic feet per min
ute is considered a minimum for each crewmember. 

( b ) C r e w a n d p a s s e n g e r c o m p a r t m e n t a i r 
s h a l l b e f r e e f r o m h a r m f u l o r h a z a r d o u s 
c o n c e n t r a t i o n s o f g a s e s o r v a p o r s . T h e c o n 
c e n t r a t i o n o f c a r b o n m o n o x i d e s h a l l n o t e x 
c e e d 1 p a r t i n 20,000 p a r t s o f a i r u n d e r 
c o n d i t i o n s o f f o r w a r d f l i g h t . F o r o t h e r c o n 
f i g u r a t i o n s o f o p e r a t i o n , s u i t a b l e o p e r a t i n g 
r e s t r i c t i o n s s h a l l b e p r o v i d e d i f t h e c a r b o n 
m o n o x i d e c o n c e n t r a t i o n e x c e e d s t h i s v a l u e . 

( c ) P r o v i s i o n s s h a l l b e m a d e t o i n s u r e t h e 
c o n d i t i o n s p r e s c r i b e d i n p a r a g r a p h ( b ) o f 
t h i s s e c t i o n i n t h e e v e n t o f r e a s o n a b l y p r o b 
a b l e f a i l u r e s o f t h e v e n t i l a t i n g , h e a t i n g , o r 
o t h e r s y s t e m s a n d e q u i p m e n t . 

Note: Examples of acceptable provisions include 
secondary isolation, integral protective devices, and 
crew warning and shutoff provisions for equipment the 
malfunctioning of which could introduce harmful or 
hazardous quantities of smoke or gases. 

(New P a r t 7, 21 F . R . 3743, June 2; 1956, effective 
Aug. 1, 1956. ) 

7.359 Heaters. C o m b u s t i o n h e a t e r s s h a l l 
b e o f a n a p p r o v e d t y p e a n d s h a l l c o m p l y 
w i t h t h e fire p r o t e c t i o n r e q u i r e m e n t s o f s e c 
t i o n 7.383. E n g i n e e x h a u s t h e a t e r s s h a l l 
c o m p l y w i t h t h e p r o v i s i o n s o f s e c t i o n 7.467 
( c ) a n d ( d ) . 

New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

F i r e P r e v e n t i o n 

7.380 General. C o m p l i a n c e s h a l l b e 
s h o w n w i t h t h e fire p r e v e n t i o n r e q u i r e m e n t s 
o f s e c t i o n s 7.381 t h r o u g h 7.385. A d d i t i o n a l 
fire p r e v e n t i o n r e q u i r e m e n t s a r e p r e s c r i b e d 
i n S u b p a r t E , P o w e r p l a n t I n s t a l l a t i o n , a n d 
S u b p a r t F , E q u i p m e n t . 

( a ) Hand fire extinguishers. H a n d fire 
e x t i n g u i s h e r s s h a l l b e o f a n a p p r o v e d t y p e . 
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T h e t y p e s a n d q u a n t i t i e s o f e x t i n g u i s h i n g 
a g e n t s s h a l l b e a p p r o p r i a t e f o r t h e t y p e o f 
fires l i k e l y t o o c c u r i n t h e c o m p a r t m e n t s 
w h e r e t h e e x t i n g u i s h e r s a r e i n t e n d e d f o r 
u s e . E x t i n g u i s h e r s i n t e n d e d f o r u s e i n 
p e r s o n n e l c o m p a r t m e n t s s h a l l b e s u c h 
a s t o m i n i m i z e t h e h a z a r d o f t o x i c g a s 
c o n c e n t r a t i o n s . 

( b ) Built-in fire extinguishers. W h e r e a 
b u i l t - i n fire e x t i n g u i s h i n g s y s t e m i s r e q u i r e d , 
i t s c a p a c i t y i n r e l a t i o n t o t h e c o m p a r t m e n t 
v o l u m e a n d v e n t i l a t i o n r a t e s h a l l b e s u f f i 
c i e n t t o c o m b a t a n y fire l i k e l y t o o c c u r i n t h e 
c o m p a r t m e n t . A l l b u i l t - i n fire e x t i n g u i s h 
i n g s y s t e m s s h a l l b e s o i n s t a l l e d t h a t a n y e x 
t i n g u i s h i n g a g e n t l i k e l y t o e n t e r p e r s o n n e l 
c o m p a r t m e n t s w i l l n o t b e h a z a r d o u s t o t h e 
o c c u p a n t s a n d t h a t a n y d i s c h a r g e o f t h e e x 
t i n g u i s h e r c a n n o t r e s u l t i n s t r u c t u r a l d a m 
a g e . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.381 Cabin interiors. A l l c o m p a r t m e n t s 
o c c u p i e d o r u s e d b y t h e c r e w o r p a s s e n g e r s 
s h a l l c o m p l y w i t h t h e p r o v i s i o n s o f p a r a 
g r a p h s ( a ) t h r o u g h ( f ) o f t h i s s e c t i o n . 

( a ) T h e m a t e r i a l s i n n o c a s e s h a l l b e l e s s 
t h a n flash-resistant. 

( b ) T h e w a l l a n d c e i l i n g l i n i n g s , t h e c o v 
e r i n g o f a l l u p h o l s t e r y , floors, a n d f u r n i s h 
i n g s s h a l l b e flame-resistant. 

( c ) C o m p a r t m e n t s w h e r e s m o k i n g i s t o b e 
p e r m i t t e d s h a l l b e e q u i p p e d w i t h a s h t r a y s o f 
t h e s e l f - c o n t a i n e d t y p e w h i c h a r e c o m p l e t e l y 
r e m o v a b l e . A l l o t h e r c o m p a r t m e n t s s h a l l 
b e p l a c a r d e d a g a i n s t s m o k i n g . 

( d ) A l l r e c e p t a c l e s f o r u s e d t o w e l s , p a p e r , 
a n d w a s t e s h a l l b e o f fire-resistant m a t e r i a l s 
a n d s h a l l i n c o r p o r a t e c o v e r s o r o t h e r p r o 
v i s i o n s f o r c o n t a i n i n g p o s s i b l e fires. 

( e ) A t l e a s t o n e h a n d fire e x t i n g u i s h e r 
s h a l l b e p r o v i d e d f o r u s e b y t h e flight c r e w . 

( f ) I n a d d i t i o n t o t h e r e q u i r e m e n t s o f p a r 
a g r a p h ( e ) o f t h i s s e c t i o n , a t l e a s t t h e f o l 
l o w i n g n u m b e r o f h a n d fire e x t i n g u i s h e r s 
c o n v e n i e n t l y l o c a t e d f o r u s e i n p a s s e n g e r 
c o m p a r t m e n t s s h a l l b e p r o v i d e d a c c o r d i n g 
t o t h e p a s s e n g e r c a p a c i t y o f t h e r o t o r c r a f t : 

7.382 

Passenger capacity 

Minim D m 
number of 
hand fire 

extinguish
ers 

0 
1 
2 
0 
1 
2 
0 
1 
2 
0 
1 
2 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 

7.382 Cargo and baggage compartments. 
( a ) C a r g o a n d b a g g a g e c o m p a r t m e n t s 

s h a l l b e c o n s t r u c t e d o f o r c o m p l e t e l y l i n e d 
w i t h fire-resistant m a t e r i a l . C o m p a r t m e n t s 
s h a l l i n c l u d e n o c o n t r o l s , w i r i n g , l i n e s , e q u i p 
m e n t , o r a c c e s s o r i e s , t h e d a m a g e o r f a i l u r e 
o f w h i c h w o u l d a f f e c t t h e s a f e o p e r a t i o n o f 
t h e r o t o r c r a f t , u n l e s s s u c h i t e m s a r e 
s h i e l d e d , i s o l a t e d , o r o t h e r w i s e p r o t e c t e d s o 
t h a t t h e y c a n n o t b e d a m a g e d b y m o v e m e n t 
o f c a r g o i n t h e c o m p a r t m e n t , a n d s o t h a t 
a n y b r e a k a g e o r f a i l u r e o f s u c h i t e m s w i l l 
n o t c r e a t e a fire h a z a r d . D e s i g n o f i n a c c e s 
s i b l e c o m p a r t m e n t s a n d s e a l i n g o f t h e s e 
c o m p a r t m e n t s s h a l l b e s u c h a s t o c o n t a i n 
c a r g o c o m p a r t m e n t fires f o r a p e r i o d o f t i m e 
s u f f i c i e n t t o p e r m i t l a n d i n g a n d s a f e e v a c u a 
t i o n o f t h e o c c u p a n t s . 

Note: For compartments having a volume not in 
excess of 500 cubic feet, an airflow of not more than 
1,500 cubic feet per hour is considered acceptable. For 
larger compartments lesser airflow may be applicable. 

( b ) C a r g o a n d b a g g a g e c o m p a r t m e n t s 
s h a l l b e d e s i g n e d o r p r o v i d e d w i t h d e t e c t i o n 
d e v i c e s t o i n s u r e d e t e c t i o n o f fires b y a c r e w -
m e m b e r w h i l e a t h i s p r o p e r s t a t i o n , a n d t o 
p r e c l u d e t h e e n t r a n c e o f h a r m f u l q u a n t i t i e s 
o f s m o k e , flame, e t c . , i n t o c r e w o r p a s s e n g e r 
c o m p a r t m e n t s . 

( c ) I f c o m p a r t m e n t s a r e i n t e n d e d t o b e 
a c c e s s i b l e i n flight, p r o t e c t i v e b r e a t h i n g 
e q u i p m e n t s h a l l b e a v a i l a b l e f o r t h e u s e o f 
t h e a p p r o p r i a t e c r e w m e m b e r ( s e e s e c . 7.646). 

( d ) C o m p l i a n c e w i t h t h e p r o v i s i o n s o f t h i s 
s e c t i o n w h i c h r e f e r t o fire d e t e c t i o n a n d t h e 
e n t r y o f h a z a r d o u s q u a n t i t i e s o f s m o k e , e x 
t i n g u i s h i n g a g e n t s , o r o t h e r n o x i o u s g a s e s 
i n t o t h e c r e w a n d p a s s e n g e r c o m p a r t m e n t s 
s h a l l b e d e m o n s t r a t e d i n flight. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 
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7.383 ROTORCRAFT AIRWORTHINESS J TRANSPORT CATEGORIES CAM 7 

7.383 Combustion heater fire protection. 
( a ) Combustion heater fire zones. T h e 

f o l l o w i n g s h a l l b e c o n s i d e r e d a s c o m b u s t i o n 

h e a t e r fire z o n e s a n d s h a l l b e p r o t e c t e d 

a g a i n s t fire i n a c c o r d a n c e w i t h t h e a p 

p l i c a b l e p r o v i s i o n s o f s e c t i o n s 7.480 t h r o u g h 

7.486 a n d s e c t i o n 7.489: 
(1) R e g i o n s u r r o u n d i n g t h e h e a t e r , i f 

s u c h r e g i o n c o n t a i n s a n y flammable fluid 

s y s t e m c o m p o n e n t s i n c l u d i n g t h e h e a t e r f u e l 

s y s t e m w h i c h m i g h t b e d a m a g e d b y h e a t e r 

m a l f u n c t i o n i n g o r w h i c h , i n c a s e o f l e a k a g e 

o r f a i l u r e , m i g h t p e r m i t flammable fluids o r 

v a p o r s t o r e a c h t h e h e a t e r s . 

(2) T h a t p o r t i o n o f t h e v e n t i l a t i n g a i r 

p a s s a g e w h i c h s u r r o u n d s t h e c o m b u s t i o n 

c h a m b e r , e x c e p t t h a t t h i s a r e a n e e d n o t b e 

p r o v i d e d w i t h a n e x t i n g u i s h i n g s y s t e m i f t h e 

p a s s a g e i s s o c o n s t r u c t e d t h a t i t w i l l c o n t a i n 

a n d w i t h s t a n d a n y fire w h i c h m a y o c c u r 

w i t h i n t h e p a s s a g e w i t h o u t d a m a g e t o o t h e r 

r o t o r c r a f t c o m p o n e n t s . 

( b ) Ventilating air ducts. 
(1) V e n t i l a t i n g a i r d u c t s w h i c h p a s s 

t h r o u g h fire z o n e s s h a l l b e o f fireproof c o n 

s t r u c t i o n . 

(2) U n l e s s i s o l a t i o n i s p r o v i d e d b y t h e 

u s e o f fireproof v a l v e s o r o t h e r e q u i v a l e n t l y 

e f f e c t i v e ' m e a n s , t h e v e n t i l a t i n g a i r d u c t 

d o w n s t r e a m o f t h e h e a t e r s h a l l b e o f fire

p r o o f c o n s t r u c t i o n f o r a s u f f i c i e n t d i s t a n c e 

t o a s s u r e t h a t a n y fire o r i g i n a t i n g f r o m 

w i t h i n t h e h e a t e r c a n b e c o n t a i n e d w i t h i n 

t h e d u c t . 

(3) P o r t i o n s o f v e n t i l a t i n g d u c t s p a s s 

i n g t h r o u g h r e g i o n s i n t h e r o t o r c r a f t w h e r e 

flammable fluid s y s t e m s a r e l o c a t e d s h a l l b e 

s o c o n s t r u c t e d o r i s o l a t e d f r o m s u c h s y s t e m s 

t h a t f a i l u r e o r m a l f u n c t i o n i n g o f t h e flam

m a b l e fluid s y s t e m c o m p o n e n t s c a n n o t i n t r o 

d u c e flammable fluids o r v a p o r s i n t o t h e v e n 

t i l a t i n g a i r s t r e a m . 

( c ) Combustion air ducts. 
(1) C o m b u s t i o n a i r d u c t s s h a l l b e o f 

fireproof c o n s t r u c t i o n f o r a d i s t a n c e s u f f i 

c i e n t t o p r e v e n t d a m a g e f r o m b a c k f i r i n g o r 

r e v e r s e flames p r o p a g a t i o n . 

(2) C o m b u s t i o n a i r d u c t s s h a l l n o t c o m 

m u n i c a t e w i t h t h e v e n t i l a t i n g a i r s t r e a m u n 

l e s s i t i s d e m o n s t r a t e d t h a t f l a m e s f r o m 

b a c k f i r e s o r r e v e r s e b u r n i n g c a n n o t e n t e r t h e 

v e n t i l a t i n g a i r s t r e a m u n d e r a n y c o n d i t i o n s 

o f g r o u n d o r flight o p e r a t i o n i n c l u d i n g c o n 

d i t i o n s o f r e v e r s e flow o r m a l f u n c t i o n i n g o f 

t h e h e a t e r o r i t s a s s o c i a t e d c o m p o n e n t s . 

(3) C o m b u s t i o n a i r d u c t s s h a l l n o t r e 

s t r i c t p r o m p t r e l i e f o f b a c k f i r e s w h i c h c a n 

c a u s e h e a t e r f a i l u r e d u e t o p r e s s u r e s g e n e r 

a t e d w i t h i n t h e h e a t e r . 

( d ) Heater controls; general. P r o v i s i o n s 

s h a l l b e m a d e t o p r e v e n t h a z a r d o u s a c c u m u 

l a t i o n s o f w a t e r o r i c e o n o r w i t h i n a n y 

h e a t e r c o n t r o l c o m p o n e n t s , c o n t r o l s y s t e m 

t u b i n g , o r s a f e t y c o n t r o l s . 

( e ) Heater safety controls. 
(1) I n a d d i t i o n t o t h e c o m p o n e n t s p r o 

v i d e d f o r n o r m a l c o n t i n u o u s c o n t r o l o f a i r 

t e m p e r a t u r e , a i r f l o w , a n d f u e l flow, m e a n s 

i n d e p e n d e n t o f s u c h c o m p o n e n t s s h a l l b e 

p r o v i d e d w i t h r e s p e c t t o e a c h h e a t e r t o s h u t 

o f f a u t o m a t i c a l l y t h a t h e a t e r ' s i g n i t i o n a n d 

f u e l s u p p l y a t a p o i n t r e m o t e f r o m t h e 

h e a t e r w h e n t h e h e a t e x c h a n g e r t e m p e r a t u r e 

o r v e n t i l a t i n g a i r t e m p e r a t u r e e x c e e d s s a f e 

l i m i t s o r w h e n e i t h e r t h e c o m b u s t i o n a i r 

flow o r t h e v e n t i l a t i n g a i r f l o w b e c o m e s i n 

a d e q u a t e f o r s a f e o p e r a t i o n . T h e m e a n s 

p r o v i d e d f o r t h i s p u r p o s e f o r a n y i n d i v i d u a l 

h e a t e r s h a l l b e i n d e p e n d e n t o f a l l c o m p o 

n e n t s s e r v i n g o t h e r h e a t e r s , t h e h e a t o u t p u t 

o f w h i c h i s e s s e n t i a l t o t h e s a f e o p e r a t i o n o f 

t h e r o t o r c r a f t . T h e m e a n s s h a l l a l s o b e 

s u c h t h a t t h e h e a t e r w i l l r e m a i n o f f u n t i l 

r e s t a r t e d b y t h e c r e w . 

(2) W a r n i n g m e a n s s h a l l b e p r o v i d e d t o 

i n d i c a t e t o t h e c r e w w h e n a h e a t e r , t h e h e a t 

o u t p u t o f w h i c h i s e s s e n t i a l t o t h e s a f e o p e r 

a t i o n o f t h e r o t o r c r a f t , h a s b e e n s h u t o f f b y 

t h e o p e r a t i o n o f t h e a u t o m a t i c m e a n s p r e 

s c r i b e d i n s u b p a r a g r a p h (1) o f t h i s p a r a 

g r a p h . 

( f ) Air intakes. C o m b u s t i o n a n d v e n 

t i l a t i n g a i r i n t a k e s s h a l l b e s o l o c a t e d t h a t n o 
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flammable fluids or vapors can enter the 
heater system under any conditions of 
ground or flight operation either during 
normal operation or as a result of malfunc
tioning, failure, or improper operation of 
other rotorcraft components. 

(g) Heater exhaust. Heater exhaust sys
tems shall comply with the provisions of 
section 7.467 (a) and (b). In addition, the 
following shall apply: 

(1) Exhaust shrouds shall be sealed so 
that flammable fluids and hazardous quanti
ties of vapors cannot reach the exhaust sys
tems through joints. 

(2) Exhaust systems shall not restrict 
the prompt relief of backfires which can 
cause heater failure due to pressures gen
erated within the heater. 

(h) Heater fuel systems. Heater fuel 
systems shall comply with all portions of the 
powerplant fuel system requirements which 
affect safe heater operation. In addition, 
heater fuel system components within the 
ventilating airstream shall be protected by 
shrouds so that leakage from such compo
nents cannot enter the ventilating airstream. 

(i) Drains. Means shall be provided for 
safe drainage of fuel accumulations which 
might occur within the combustion chamber 
or the heat exchanger. Portions of such 
drains which operate at high temperatures 
shall be protected in the same manner as 
heater exhausts (see paragraph (g) of this 
section). Drains shall be protected against 
hazardous ice accumulations in flight and 
during ground operation. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.384 Fire protection of structure, con
trols, and other parts. 

(a) Category A. All structure, controls, 
rotor mechanism, and other parts essential 
to controlled flight and landing of the rotor
craft which would be affected by powerplant 
fires shall be of fireproof construction. 

7.392 
(b) Category B. All structure, controls, 

rotor mechanism, and other parts essential 
to a controlled landing of the rotorcraft 
which would be affected by powerplant fires 
either shall be of fireproof construction or 
shall be otherwise protected, so that they can 
perform their essential functions for at least 
5 minutes under all foreseeable powerplant 
fire conditions. (See also sees. 7.480 and 
7.483(a).) 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.385 Flammable fluid fire protection. In 
areas of the rotorcraft where flammable 
fluids or vapors might be liberated by leak
age or failure in fluid systems, design pre
cautions shall be taken to safeguard against 
the ignition of such fluids or vapors due to 
the operation of other equipment or to con
trol any fire resulting from such ignition. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1 , 1 9 5 6 . ) 

Miscellaneous 
7.390 Leveling marks. Reference marks 

shall be provided for use in leveling the 
rotorcraft to facilitate weight and balance 
determinations on the ground. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.391 Ballast provisions. Ballast provi
sions shall be so designed and constructed 
as to prevent the inadvertent shifting of the 
ballast in flight. (See also sees. 7.105, 7.738 
(a), and 7.741(c).) 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.392 Ice protection. If certification for 
flight in icing conditions is desired, the rotor
craft shall be capable of operating safely in 
the range of conditions applicable to the op
erating limitations of the design. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 
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Subpart E—Powerplant Installation 

General 
7 . 4 0 0 Scope and general design. T h e 

p o w e r p l a n t i n s t a l l a t i o n s h a l l b e c o n s i d e r e d 
t o i n c l u d e a l l c o m p o n e n t s o f t h e r o t o r c r a f t 
w h i c h a r e n e c e s s a r y f o r i t s p r o p u l s i o n w i t h 
t h e e x c e p t i o n o f t h e s t r u c t u r e o f t h e m a i n 
a n d a u x i l i a r y r o t o r s . I t s h a l l a l s o b e c o n 
s i d e r e d t o i n c l u d e a l l c o m p o n e n t s w h i c h a f 
f e c t t h e c o n t r o l o f t h e m a j o r p r o p u l s i v e 
u n i t s o r w h i c h a f f e c t t h e i r s a f e t y o f o p e r a 
t i o n b e t w e e n n o r m a l i n s p e c t i o n s o r o v e r h a u l 
p e r i o d s . ( S e e s e e s . 7 . 6 0 4 a n d 7 . 6 1 3 f o r i n 
s t r u m e n t i n s t a l l a t i o n a n d m a r k i n g . ) T h e 
g e n e r a l p r o v i s i o n s o f p a r a g r a p h s ( a ) 
t h r o u g h ( d ) o f t h i s s e c t i o n s h a l l b e 
a p p l i c a b l e . 

( a ) R e c i p r o c a t i n g e n g i n e i n s t a l l a t i o n s 
s h a l l c o m p l y w i t h t h e p r o v i s i o n s o f t h i s s u b 
p a r t . T u r b i n e e n g i n e i n s t a l l a t i o n s s h a l l 
c o m p l y w i t h s u c h o f t h e p r o v i s i o n s o f t h i s 
s u b p a r t a s a r e f o u n d a p p l i c a b l e t o t h e s p e 
c i f i c t y p e o f i n s t a l l a t i o n a n d s u c h o t h e r r e 
q u i r e m e n t s a s m a y b e d e e m e d n e c e s s a r y b y 
t h e A d m i n i s t r a t o r . 

( b ) A l l c o m p o n e n t s o f t h e p o w e r p l a n t i n 
s t a l l a t i o n s h a l l b e c o n s t r u c t e d , a r r a n g e d , 
a n d i n s t a l l e d i n a m a n n e r w h i c h w i l l a s s u r e 
t h e i r c o n t i n u e d s a f e o p e r a t i o n b e t w e e n n o r 
m a l i n s p e c t i o n s o r o v e r h a u l p e r i o d s . 

( c ) A c c e s s i b i l i t y s h a l l b e p r o v i d e d t o p e r 
m i t s u c h i n s p e c t i o n a n d m a i n t e n a n c e a s i s 
n e c e s s a r y t o a s s u r e c o n t i n u e d a i r w o r t h i n e s s . 

( d ) E l e c t r i c a l i n t e r c o n n e c t i o n s s h a l l b e 
p r o v i d e d t o p r e v e n t t h e e x i s t e n c e o f d i f f e r 
e n c e s o f p o t e n t i a l b e t w e e n m a j o r c o m p o 
n e n t s o f t h e p o w e r p l a n t i n s t a l l a t i o n a n d 
o t h e r p o r t i o n s o f t h e r o t o r c r a f t . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, efEective 
Aug. 1, 1956.) 

7 . 4 0 1 Engines. 
( a ) Type certification. A l l e n g i n e s s h a l l 

b e t y p e c e r t i f i c a t e d i n a c c o r d a n c e w i t h t h e 
p r o v i s i o n s o f P a r t 1 3 o f t h i s s u b c h a p t e r . 

( b ) Category A; engine isolation. T h e 
p o w e r p l a n t s s h a l l b e a r r a n g e d a n d i s o l a t e d 
e a c h f r o m t h e o t h e r t o p e r m i t o p e r a t i o n i n 

a t l e a s t o n e c o n f i g u r a t i o n i n s u c h a m a n n e r 
t h a t t h e f a i l u r e o r m a l f u n c t i o n i n g o f a n y 
e n g i n e , o r t h e f a i l u r e o f a n y s y s t e m o f t h e 
r o t o r c r a f t w h i c h c a n a f f e c t a n e n g i n e , w i l l 
n o t p r e v e n t t h e c o n t i n u e d s a f e o p e r a t i o n o f 
t h e r e m a i n i n g e n g i n e ( s ) o r r e q u i r e i m m e 
d i a t e a c t i o n b y c r e w m e m b e r s f o r t h e i r c o n 
t i n u e d s a f e o p e r a t i o n . 

( c ) Category A; control of engine rota
tion. M e a n s s h a l l b e p r o v i d e d f o r s t o p p i n g 
a n d r e s t a r t i n g t h e r o t a t i o n o f a n y e n g i n e i n 
d i v i d u a l l y i n flight. A l l c o m p o n e n t s p r o 
v i d e d f o r t h i s p u r p o s e w h i c h a r e l o c a t e d o n 
t h e e n g i n e s i d e o f t h e firewall a n d w h i c h 
m i g h t b e e x p o s e d t o fire s h a l l b e o f fire-re
s i s t a n t c o n s t r u c t i o n u n l e s s m o r e t h a n o n e 
m e a n s i s a v a i l a b l e f o r t h i s p u r p o s e a n d p r o 
v i d e d f u r t h e r t h a t t h e d u p l i c a t e c o n t r o l s a r e 
s o l o c a t e d t h a t a l l a r e n o t l i k e l y t o b e d a m 
a g e d a t t h e s a m e t i m e i n c a s e o f fire. 

( d ) Category A; engine cooling fan blade 
protection. I f a n e n g i n e c o o l i n g f a n i s i n 
s t a l l e d , m e a n s s h a l l b e p r o v i d e d t o i n s u r e 
t h a t t h e o c c u r r e n c e o f a f a n b l a d e f a i l u r e w i l l 
n o t a f f e c t t h e o p e r a t i o n o f t h e r e m a i n i n g e n 
g i n e ( s ) n o r j e o p a r d i z e t h e c o n t i n u e d s a f e 
o p e r a t i o n o f t h e r o t o r c r a f t . 

( e ) Category B; engine cooling fan blade 
protection. I f a n e n g i n e c o o l i n g f a n i s i n 
s t a l l e d , m e a n s s h a l l b e p r o v i d e d t o p r o t e c t 
t h e r o t o r c r a f t a n d t o p e r m i t a s a f e l a n d i n g 
i n t h e e v e n t o f a f a n b l a d e f a i l u r e . C o m p l i 
a n c e s h a l l b e s h o w n w i t h a n y o n e o f t h e p r o 
v i s i o n s o f s u b p a r a g r a p h s ( 1 ) t h r o u g h ( 3 ) o f 
t h i s p a r a g r a p h . 

( 1 ) I t s h a l l b e d e m o n s t r a t e d t h a t t h e 
f a n b l a d e s w i l l b e c o n t a i n e d i n t h e e v e n t o f 
f a i l u r e ; 

( 2 ) T h e f a n i s s o l o c a t e d t h a t a f a n b l a d e 
f a i l u r e w i l l n o t j e o p a r d i z e t h e s a f e t y o f t h e 
r o t o r c r a f t o r i t s o c c u p a n t s ; o r 

( 3 ) I t s h a l l b e d e m o n s t r a t e d t h a t t h e 
f a n b l a d e c a n w i t h s t a n d a n u l t i m a t e l o a d o f 
1.5 t i m e s t h e c e n t r i f u g a l f o r c e r e s u l t i n g f r o m 
e n g i n e r p m l i m i t e d b y e i t h e r : 

( i ) T h e e n g i n e t e r m i n a l r p m w h i c h 
c a n o c c u r u n d e r u n c o n t r o l l e d c o n d i t i o n s , o r 
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(ii) An overspeed limiting device. 
(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 

Aug. 1, 1 9 5 6 ; as amended, by Amdt. 7 -2 , 23 F . R . 2592, 
Apr. 19, 1958, effective May 17, 1958.) 

7.402 Engine vibration. The engine shall 
be installed to preclude harmful vibration of 
any of the engine parts or of any of the com
ponents of the rotorcraft. It shall be dem
onstrated by means of a vibration investiga
tion that the addition of the rotor and the 
rotor drive system to the engine does not 
result in modification of engine vibration 
characteristics to the extent that the princi
pal rotating portions of the engine are sub
jected to excessive vibratory stresses. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

Rotor Drive System 
7.403 Rotor drive system. 
(a) General. The rotor drive system shall 

be considered to include all parts necessary 
to transmit power between the engine (s) and 
the main and/or auxiliary rotor hubs. This 
includes gear boxes, shafting, universal 
joints, couplings, rotor brake assembly, over
running and other clutches, supporting bear
ings for shafting, and any attendant acces
sory pads or drives. Cooling fans which are 
not certificated as part of the engine shall 
also be considered a part of the rotor drive 
system. 

(b) Arrangement. 
(1) The rotor drive system of a multien-

gine rotorcraft shall be so arranged that all 
rotors necessary for operation and control 
of the rotorcraft will continue to be driven 
by the remaining engine(s) in the event of 
failure of any of the engines. 

(2) Category B: On single-engine rotor
craft the rotor drive system shall be so ar
ranged that all rotors necessary for control 
of the rotorcraft in autorotative flight will 
continue to be driven by the main rotor(s) 
after disengagement of the engine from the 
main and auxiliary rotors. 

(3) The rotor drive system shall incor
porate a unit for each engine which will au-

7.405 
tomatically disengage the engine from the 
drive system in the event of a power failure 
of the engine. 

(4) If a torque limiting device is em
ployed in the rotor drive system (see 7.250 
(f)), such device shall be located to permit 
continued control of the rotorcraft after the 
device becomes operative. 

(5) On rotorcraft employing rotors 
which must be phased for intermeshing pur
poses, the rotor drive system shall provide 
constant and positive phase relationship un
der all operating conditions. If a rotor de-
phasing device is incorporated, means shall 
be provided to insure that the rotors are 
locked in proper phase prior to operation. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7.404 Rotor brakes. If a means is pro
vided to control the rotation of the rotor 
drive system independent of the engine, the 
limitations on the use of such means shall be 
specified, and the control for this means shall 
be guarded to prevent inadvertent operation. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.405 Rotor drive system and control 
mechanism tests. 

(a) Endurance tests. 
(1) General. The rotor drive system 

and rotor control mechanism shall be tested 
for not less than 200 hours. The test shall be 
conducted on the rotorcraft and the power 
shall be absorbed by the actual rotors to be 
installed. The endurance tests shall be 
conducted in 10-hour test cycles composed of 
the tests prescribed in subparagraphs (2) 
through (10) of this paragraph. Compliance 
with the endurance tests prescribed in this 
paragraph will be accepted for helicopter 
engine certification in lieu of the endurance 
testing specified in Part 13 of this subchapter. 
(The other phases of helicopter engine cer
tification such as vibration, calibration, 
detonation, operation, and engine inspection 
will of course require compliance in accord
ance with Part 13 of this subchapter.) 

ROTORCRAFT AIRWORTHINESS' , TRANSPORT CATEGORIES 
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( 2 ) Takeoff power run. T h e t a k e o f f 
p o w e r r u n s h a l l c o n s i s t o f 1 h o u r o f a l t e r 
n a t e r u n s o f 5 m i n u t e s a t t a k e o f f p o w e r a n d 
s p e e d , a n d 5 m i n u t e s a t a s l o w a n e n g i n e i d l e 
s p e e d a s p r a c t i c a b l e . T h e e n g i n e s h a l l b e 
d e c l u t c h e d f r o m t h e r o t o r d r i v e s y s t e m a n d 
t h e r o t o r b r a k e , i f f u r n i s h e d a n d s o i n t e n d e d , 
s h a l l b e a p p l i e d d u r i n g t h e first m i n u t e o f 
t h e i d l e r u n . D u r i n g t h e r e m a i n i n g 4 m i n 
u t e s o f t h e i d l e r u n , t h e c l u t c h s h a l l b e e n 
g a g e d s o t h a t t h e e n g i n e d r i v e s t h e r o t o r s 
a t t h e m i n i m u m p r a c t i c a l r . p . m . A c c e l e r a 
t i o n o f t h e e n g i n e a n d t h e r o t o r d r i v e s y s t e m 
s h a l l b e a c c o m p l i s h e d a t t h e m a x i m u m r a t e . 
W h e n d e c l u t c h i n g t h e e n g i n e , i t s h a l l b e d e 
c e l e r a t e d a t a r a t e s u f f i c i e n t l y r a p i d t o p e r 
m i t t h e o p e r a t i o n o f t h e o v e r r u n n i n g c l u t c h . 
I n t h e a b s e n c e o f a t a k e o f f r a t i n g , m a x i m u m 
c o n t i n u o u s p o w e r a n d s p e e d s h a l l b e s u b 
s t i t u t e d f o r t a k e o f f p o w e r a n d s p e e d . 

( 3 ) Maximum continuous run. T h r e e 
h o u r s o f c o n t i n u o u s o p e r a t i o n a t m a x i m u m 
c o n t i n u o u s p o w e r a n d s p e e d a s f o l l o w s : 

( i ) D u r i n g t h e r u n , t h e m a i n r o t o r c o n 
t r o l s s h a l l b e o p e r a t e d a t a m i n i m u m o f 1 5 
t i m e s e a c h h o u r t h r o u g h t h e m a i n r o t o r p i t c h 
p o s i t i o n s o f f u l l v e r t i c a l t h r u s t , m a x i m u m 
f o r w a r d t h r u s t c o m p o n e n t , m a x i m u m a f t 
t h r u s t c o m p o n e n t , m a x i m u m l e f t t h r u s t c o m 
p o n e n t , a n d m a x i m u m r i g h t t h r u s t c o m p o 
n e n t , e x c e p t t h a t t h e c o n t r o l m o v e m e n t s 
n e e d n o t p r o d u c e l o a d s o r b l a d e flapping 
m o t i o n e x c e e d i n g t h e m a x i m u m l o a d s o r m o 
t i o n s e n c o u n t e r e d i n flight. 

( i i ) T h e d i r e c t i o n a l c o n t r o l s s h a l l b e 
o p e r a t e d a t a m i n i m u m o f 1 5 t i m e s e a c h h o u r 
t h r o u g h t h e c o n t r o l e x t r e m e s o f m a x i m u m 
r i g h t t u r n i n g t o r q u e , n e u t r a l t o r q u e a s r e 
q u i r e d b y t h e p o w e r a p p l i e d t o t h e m a i n 
r o t o r , a n d m a x i m u m l e f t t u r n i n g t o r q u e . 

( i i i ) E a c h c o n t r o l p o s i t i o n s h a l l b e 
h e l d a t m a x i m u m f o r a t l e a s t 1 0 s e c o n d s a n d 
t h e r a t e o f c h a n g e o f c o n t r o l p o s i t i o n s h a l l 
b e a t l e a s t a s r a p i d a s f o r n o r m a l o p e r a t i o n . 

( 4 ) 90 percent maximum continuous run. 
O n e h o u r o f c o n t i n u o u s o p e r a t i o n a t 9 0 p e r 
c e n t m a x i m u m c o n t i n u o u s p o w e r a t m a x i 
m u m c o n t i n u o u s s p e e d . 

( 5 ) 80 percent maximum continuous run. 
O n e h o u r o f c o n t i n u o u s o p e r a t i o n a t 8 0 p e r 
c e n t m a x i m u m c o n t i n u o u s p o w e r a n d s p e e d . 

( 6 ) 60 percent maximum continuous run. 
T w o h o u r s o f c o n t i n u o u s o p e r a t i o n a t 6 0 p e r 
c e n t m a x i m u m c o n t i n u o u s p o w e r a t m i n i 
m u m d e s i r e d c r u i s i n g s p e e d o r a t 9 0 p e r c e n t 
m a x i m u m c o n t i n u o u s s p e e d , w h i c h e v e r s p e e d 
i s l o w e r . 

( 7 ) Engine malfunctioning run. I t 
s h a l l b e d e t e r m i n e d w h e t h e r m a l f u n c t i o n i n g 
o f s u c h c o m p o n e n t s a s t h e e n g i n e f u e l o r 
i g n i t i o n s y s t e m s o r u n e q u a l p o w e r o u t p u t 
f r o m t h e v a r i o u s e n g i n e s c a n r e s u l t i n d y 
n a m i c c o n d i t i o n s w h i c h m i g h t b e d e t r i m e n t a l 
t o t h e d r i v e s y s t e m . I f s o , a s u i t a b l e n u m b e r 
o f h o u r s o f o p e r a t i o n s h a l l b e a c c o m p l i s h e d 
u n d e r s u c h c o n d i t i o n s , o n e h o u r o f w h i c h 
s h a l l b e i n c l u d e d i n e a c h c y c l e , a n d t h e r e 
m a i n i n g h o u r s a c c o m p l i s h e d a t t h e c o n 
c l u s i o n o f t h e 2 0 c y c l e s . I f n o d e t r i m e n t a l 
c o n d i t i o n r e s u l t s , a n a d d i t i o n a l h o u r o f 
o p e r a t i o n a s p r e s c r i b e d i n s u b p a r a g r a p h ( 2 ) 
o f t h i s p a r a g r a p h s h a l l b e s u b s t i t u t e d . 

( 8 ) Overspeed run. O n e h o u r o f c o n 
t i n u o u s o p e r a t i o n a t 1 1 0 p e r c e n t m a x i m u m 
c o n t i n u o u s s p e e d a t m a x i m u m c o n t i n u o u s 
p o w e r . I n t h e e v e n t t h a t t h e e n g i n e ( s ) i n 
s t a l l e d a r e l i m i t e d b y t h e m a n u f a c t u r e r t o 
a n o v e r s p e e d o f l e s s t h a n 1 1 0 p e r c e n t o f 
m a x i m u m c o n t i n u o u s s p e e d f o r t h e p e r i o d s 
r e q u i r e d , t h e s p e e d e m p l o y e d s h a l l b e t h e 
h i g h e s t s p e e d p e r m i s s i b l e w i t h t h e e n g i n e ( s ) 
i n v o l v e d . 

( 9 ) Rotor control positions. W h e n e v e r 
t h e r o t o r c o n t r o l s a r e n o t b e i n g c y c l e d d u r 
i n g t h e t i e - d o w n t e s t s , t h e r o t o r s h a l l b e o p 
e r a t e d t o p r o d u c e e a c h o f t h e m a x i m u m 
t h r u s t p o s i t i o n s f o r t h e p e r c e n t a g e s o f t e s t 
t i m e a s f o l l o w s , e x c e p t t h a t t h e c o n t r o l p o 
s i t i o n s n e e d n o t p r o d u c e l o a d s o r b l a d e 
flapping m o t i o n e x c e e d i n g t h e m a x i m u m 
l o a d s o r m o t i o n s e n c o u n t e r e d i n flight, u s i n g 
t h e p r o c e d u r e s o f s u b p a r a g r a p h ( 3 ) o f t h i s 
p a r a g r a p h : 

( i ) F u l l v e r t i c a l t h r u s t , 2 0 p e r c e n t . 
( i i ) F o r w a r d t h r u s t c o m p o n e n t , 5 0 

p e r c e n t . 
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( i i i ) R i g h t t h r u s t c o m p o n e n t , 1 0 
p e r c e n t . 

( i v ) L e f t t h r u s t c o m p o n e n t , 1 0 p e r 
c e n t . 

( v ) A f t t h r u s t c o m p o n e n t , 1 0 p e r c e n t . 
( 1 0 ) Clutch and brake engagements. A 

t o t a l o f a t l e a s t 4 0 0 c l u t c h a n d b r a k e e n g a g e 
m e n t s i n c l u d i n g t h e e n g a g e m e n t s o f p a r a 
g r a p h ( a ) ( 2 ) o f t h i s s e c t i o n s h a l l b e m a d e 
d u r i n g t h e t a k e o f f p o w e r r u n s a n d , a s n e c e s 
s a r y , a t e a c h c h a n g e o f p o w e r a n d s p e e d 
t h r o u g h o u t t h e t e s t . I n e a c h c l u t c h e n g a g e 
m e n t , t h e s h a f t o n t h e d r i v e n s i d e o f t h e 
c l u t c h s h a l l b e a c c e l e r a t e d f r o m r e s t . T h e 
c l u t c h e n g a g e m e n t s s h a l l b e a c c o m p l i s h e d a t 
t h e s p e e d a n d b y t h e m e t h o d p r e s c r i b e d i n 
t h e o p e r a t i o n s m a n u a l . D u r i n g d e c e l e r a 
t i o n a f t e r e a c h c l u t c h e n g a g e m e n t , t h e e n -
g i n e ( s ) s h a l l b e s t o p p e d r a p i d l y e n o u g h t o 
a l l o w t h e e n g i n e ( s ) t o b e a u t o m a t i c a l l y d i s 
e n g a g e d f r o m t h e r o t o r ( s ) a n d / o r r o t o r -
d r i v e ^ ) . I f a r o t o r b r a k e i s i n s t a l l e d f o r 
t h e p u r p o s e o f s t o p p i n g t h e r o t o r , t h e c l u t c h , 
d u r i n g b r a k e e n g a g e m e n t s , s h a l l b e d i s e n 
g a g e d a b o v e 4 0 p e r c e n t m a x i m u m c o n t i n u o u s 
r o t o r s p e e d a n d t h e r o t o r ( s ) a l l o w e d t o d e 
c e l e r a t e t o 4 0 p e r c e n t m a x i m u m c o n t i n u o u s 
r o t o r s p e e d a t w h i c h t i m e t h e r o t o r b r a k e 
s h a l l b e a p p l i e d . I f t h e c l u t c h d e s i g n d o e s 
n o t p e r m i t s t o p p i n g t h e r o t o r ( s ) w i t h t h e 
e n g i n e r u n n i n g , o r i f n o c l u t c h i s p r o v i d e d , 
t h e e n g i n e s h a l l b e s t o p p e d b e f o r e e a c h a p 
p l i c a t i o n o f t h e r o t o r b r a k e , a n d t h e n 
i m m e d i a t e l y r e s t a r t e d a f t e r t h e r o t o r s h a v e 
s t o p p e d . 

( b ) Overspeed test. A f t e r c o m p l e t i o n o f 
t h e 2 0 0 - h o u r t i e - d o w n t e s t a n d w i t h o u t i n t e r 
v e n i n g m a j o r d i s a s s e m b l y , t h e r o t o r d r i v e 
s y s t e m s h a l l b e s u b j e c t e d t o 5 0 o v e r s p e e d 
r u n s , e a c h 3 0 ± 3 s e c o n d s i n d u r a t i o n a t 1 2 0 
p e r c e n t m a x i m u m c o n t i n u o u s s p e e d . O v e r -
s p e e d r u n s s h a l l b e a l t e r n a t e d w i t h s t a b i l i z 
i n g r u n s o f 1 t o 5 m i n u t e s d u r a t i o n e a c h a t 
f r o m 6 0 t o 8 0 p e r c e n t m a x i m u m c o n t i n u o u s 
s p e e d . A c c e l e r a t i o n a n d d e c e l e r a t i o n s h a l l 
b e a c c o m p l i s h e d i n a p e r i o d n o t l o n g e r t h a n 
1 0 s e c o n d s , a n d t h e t i m e f o r c h a n g i n g s p e e d s 
s h a l l n o t b e d e d u c t e d f r o m t h e s p e c i f i e d t i m e 

7.407 
f o r t h e o v e r s p e e d r u n s . O v e r s p e e d r u n s 
s h o u l d b e m a d e w i t h t h e r o t o r ( s ) i n t h e flat
t e s t p i t c h a t w h i c h s m o o t h o p e r a t i o n c a n b e 
o b t a i n e d . I n t h e e v e n t t h a t t h e e n g i n e ( s ) 
i n s t a l l e d i s l i m i t e d b y t h e e n g i n e m a n u f a c 
t u r e r t o a n o v e r s p e e d o f l e s s t h a n 1 2 0 p e r c e n t 
o f m a x i m u m c o n t i n u o u s s p e e d f o r t h e p e 
r i o d s r e q u i r e d , t h e s p e e d e m p l o y e d s h a l l b e 
t h e h i g h e s t s p e e d p e r m i s s i b l e w i t h t h e e n -
g i n e ( s ) i n v o l v e d . 

( c ) Critical component reliability tests. 
C o m p o n e n t s w i t h i n t h e r o t o r d r i v e s y s t e m , 
t h e f a i l u r e o f w h i c h w i l l r e s u l t i n a n u n c o n 
t r o l l e d l a n d i n g , c o m p o n e n t s e s s e n t i a l t o t h e 
p h a s i n g o f t h e r o t o r s o n m u l t i r o t o r r o t o r 
c r a f t , o r a s a d r i v i n g l i n k f o r e s s e n t i a l 
c o n t r o l o f r o t o r s i n a u t o r o t a t i o n , a n d c o m 
p o n e n t s c o m m o n t o m o r e t h a n o n e e n g i n e o n 
m u l t i e n g i n e r o t o r c r a f t , s h a l l b e d e s i g n e d t o 
h a v e a l e v e l o f s a f e t y e q u i v a l e n t t o t h e m a i n 
r o t o r s . C o m p o n e n t s w h i c h a r e a f f e c t e d b y 
flight m a n e u v e r i n g a n d g u s t l o a d s s h a l l b e 
a d d i t i o n a l l y i n v e s t i g a t e d f o r t h e s a m e flight 
c o n d i t i o n s a s t h e m a i n r o t o r ( s ) . T h e s e r v 
i c e l i f e o f s u c h p a r t s s h a l l b e d e t e r m i n e d b y 
f a t i g u e t e s t s o r b y o t h e r m e t h o d s f o u n d a c 
c e p t a b l e b y t h e A d m i n i s t r a t o r . 

( d ) Special tests. R o t o r d r i v e s y s t e m s d e 
s i g n e d t o o p e r a t e a t t w o o r m o r e g e a r r a t i o s 
s h a l l b e s u b j e c t e d t o s p e c i a l t e s t i n g a n d d u 
r a t i o n s f o u n d n e c e s s a r y b y t h e A d m i n i s t r a 
t o r t o s u b s t a n t i a t e t h e a i r w o r t h i n e s s o f t h e 
r o t o r d r i v e s y s t e m . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug, 1, 1 9 5 6 ; as amended by A m d t 7 -5 , 27 F . R . 2999; 
Mar. 30, 1962, effective May 3, 1962. ) 

7 . 4 0 6 Additional tests. S u c h a d d i t i o n a l 
d y n a m i c , e n d u r a n c e , a n d o p e r a t i o n a l t e s t s 
o r v i b r a t o r y i n v e s t i g a t i o n s s h a l l b e c o n 
d u c t e d a s a r e f o u n d n e c e s s a r y b y t h e A d m i n 
i s t r a t o r t o s u b s t a n t i a t e t h e a i r w o r t h i n e s s o f 
t h e r o t o r d r i v e m e c h a n i s m . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 4 0 7 Critical shafting speeds. A n i n v e s 
t i g a t i o n s h a l l b e m a d e t o d e t e r m i n e t h a t t h e 
c r i t i c a l s p e e d s o f a l l s h a f t i n g l i e o u t s i d e t h e 
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7 . 4 0 8 

r a n g e o f p e r m i s s i b l e e n g i n e s p e e d s u n d e r 
i d l i n g , p o w e r - o n , a n d a u t o r o t a t i v e c o n d i 
t i o n s . I f c r i t i c a l v i b r a t i o n c o n d i t i o n s ( p e r 
s i s t e n t o r m o m e n t a r y ) a r e f o u n d i n t h e e n 
t i r e r a n g e o f o p e r a t i o n s f r o m a n d i n c l u d i n g 
c l u t c h e n g a g e m e n t t o m a x i m u m o v e r s p e e d , 
e i t h e r d u r i n g a c c e l e r a t i o n o r d e c e l e r a t i o n , i t 
s h a l l b e d e m o n s t r a t e d i n t h e r o t o r c r a f t t h a t 
s u c h v i b r a t i o n i s w i t h i n s a f e l i m i t s . S u c h 
d e m o n s t r a t i o n m a y b e m a d e d u r i n g t h e e n 
d u r a n c e t e s t i n g ( s e e s e c . 7 . 4 0 5 ( a ) ) , i n w h i c h 
c a s e t h e t e s t s c h e d u l e m a y b e a l t e r e d t o i n 
c l u d e t h e c r i t i c a l v i b r a t o r y c o n d i t i o n s i n l i e u 
o f e q u i v a l e n t t i m e i n a p p r o p r i a t e p o r t i o n s o f 
t h e e n d u r a n c e t e s t p r o c e d u r e . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 4 0 8 Shafting joints. A l l u n i v e r s a l 
j o i n t s , s l i p j o i n t s , a n d o t h e r s h a f t i n g j o i n t s 
s h a l l h a v e p r o v i s i o n f o r l u b r i c a t i o n , u n l e s s 
i t i s d e m o n s t r a t e d t h a t l a c k o f l u b r i c a t i o n 
w i l l h a v e n o a d v e r s e e f f e c t o n t h e o p e r a t i o n 
o f t h e r o t o r c r a f t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

Fuel System Operation and 
Arrangement 

7 . 4 1 0 General. 
( a ) T h e f u e l s y s t e m s h a l l b e c o n s t r u c t e d 

a n d a r r a n g e d i n s u c h a m a n n e r a s t o a s s u r e 
a flow o f f u e l t o e a c h e n g i n e a t a r a t e a n d 
p r e s s u r e w h i c h h a v e b e e n e s t a b l i s h e d f o r 
p r o p e r e n g i n e f u n c t i o n i n g u n d e r a l l n o r m a l 
c o n d i t i o n s , i n c l u d i n g a l l m a n e u v e r s f o r 
w h i c h t h e r o t o r c r a f t i s i n t e n d e d . ( F o r f u e l 
s y s t e m i n s t r u m e n t s s e e s e c . 7 . 6 0 4 . ) 

( b ) T h e f u e l s y s t e m s h a l l b e s o a r r a n g e d 
t h a t n o o n e e n g i n e o r f u e l p u m p c a n d r a w 
f u e l f r o m m o r e t h a n o n e t a n k a t a t i m e u n 
l e s s m e a n s a r e p r o v i d e d t o p r e v e n t i n t r o 
d u c i n g a i r i n t o t h e s y s t e m . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 4 1 1 Fuel system independence. 
( a ) Category A. T h e d e s i g n o f t h e f u e l 

s y s t e m s h a l l c o m p l y w i t h t h e r e q u i r e m e n t s 
o f s e c t i o n 7 . 4 0 1 ( b ) . U n l e s s o t h e r p r o v i s i o n s 
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a r e m a d e i n c o m p l i a n c e w i t h t h i s r e q u i r e 
m e n t , t h e f u e l s y s t e m s h a l l b e a r r a n g e d t o 
p e r m i t t h e s u p p l y o f f u e l t o e a c h e n g i n e 
t h r o u g h a s y s t e m i n d e p e n d e n t o f a n y p o r t i o n 
o f a s y s t e m s u p p l y i n g f u e l t o a n y o t h e r 
e n g i n e . 

( b ) Category B. T h e d e s i g n o f t h e f u e l 
s y s t e m f o r m u l t i e n g i n e r o t o r c r a f t s h a l l b e 
a r r a n g e d t o p e r m i t s u p p l y i n g f u e l t o e a c h 
e n g i n e t h r o u g h a s y s t e m i n d e p e n d e n t o f a l l 
p o r t i o n s o f s y s t e m s s u p p l y i n g f u e l t o t h e 
o t h e r e n g i n e s , e x c e p t t h a t s e p a r a t e f u e l 
t a n k s n e e d n o t b e p r o v i d e d f o r e a c h e n g i n e . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

[ 7 . 4 1 3 Fuel How. 
[ ( a ) T h e f u e l s y s t e m s h a l l p r o v i d e n o t 

l e s s t h a n 1 0 0 p e r c e n t o f t h e f u e l flow r e 
q u i r e d b y t h e e n g i n e s w h e n t h e r o t o r c r a f t i s 
o p e r a t e d u n d e r a l l i n t e n d e d o p e r a t i n g c o n 
d i t i o n s a n d m a n e u v e r s . 

[ ( b ) I n d e t e r m i n i n g c o m p l i a n c e w i t h t h e 
p r o v i s i o n s o f p a r a g r a p h ( a ) o f t h i s s e c t i o n , 
t h e p r o v i s i o n s o f s u b p a r a g r a p h s ( 1 ) t h r o u g h 
( 4 ) o f t h i s p a r a g r a p h s h a l l a p p l y . 

[ ( 1 ) F u e l s h a l l b e d e l i v e r e d t o t h e e n g i n e 
a t a p r e s s u r e w i t h i n t h e l i m i t s s p e c i f i e d i n 
t h e e n g i n e t y p e c e r t i f i c a t e . 

[ ( 2 ) T h e q u a n t i t y o f f u e l i n t h e t a n k b e 
i n g c o n s i d e r e d s h a l l n o t e x c e e d t h e s u m o f 
t h e a m o u n t e s t a b l i s h e d a s t h e u n u s a b l e f u e l 
s u p p l y f o r t h a t t a n k , a s d e t e r m i n e d i n a c 
c o r d a n c e w i t h t h e p r o v i s i o n s o f s e c t i o n 7 . 4 1 6 , 
a n d w h a t e v e r m i n i m u m q u a n t i t y o f f u e l i t 
m a y b e n e c e s s a r y t o a d d f o r t h e p u r p o s e o f 
d e t e r m i n i n g c o m p l i a n c e . 

[ ( 3 ) S u c h m a i n p u m p s s h a l l b e u s e d a s 
a r e n e c e s s a r y f o r e a c h o p e r a t i n g c o n d i t i o n 
a n d a i r p l a n e a t t i t u d e f o r w h i c h c o m p l i a n c e 
i s d e t e r m i n e d a n d , i n a d d i t i o n , f o r e a c h m a i n 
p u m p s o u s e d , t h e a p p r o p r i a t e e m e r g e n c y 
p u m p s h a l l b e s u b s t i t u t e d . ( S e e s e c . 7 . 4 3 0 
( b ) . ) 

[ ( 4 ) I f a f u e l flowmeter i s p r o v i d e d , o p 
e r a t i o n o f t h e m e t e r s h a l l b e b l o c k e d i n d e 
t e r m i n i n g c o m p l i a n c e w i t h t h i s s e c t i o n a n d 
t h e f u e l s h a l l flow t h r o u g h t h e m e t e r o r i t s 
b y p a s s . 
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[ ( c ) I f a n e n g i n e c a n b e s u p p l i e d w i t h f u e l 
f r o m m o r e t h a n o n e t a n k , t h e f u e l s y s t e m 
s h a l l f e e d p r o m p t l y w h e n t h e f u e l s u p p l y 
b e c o m e s l o w i n o n e t a n k a n d a n o t h e r t a n k 
i s t u r n e d o n . ] 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962. ) 

[ 7 . 4 1 6 Unusable fuel supply. T h e u n u s 
a b l e f u e l s u p p l y s h a l l b e s e l e c t e d b y t h e a p 
p l i c a n t a n d s h a l l b e e s t a b l i s h e d f o r e a c h 
t a n k a s n o t l e s s t h a n t h e q u a n t i t y a t w h i c h 
t h e f i r s t e v i d e n c e o f m a l f u n c t i o n i n g o c c u r s 
u n d e r t h e m o s t a d v e r s e c o n d i t i o n f r o m t h e 
s t a n d p o i n t o f f u e l f e e d d u r i n g a l l i n t e n d e d 
o p e r a t i o n s a n d flight m a n e u v e r s i n v o l v i n g 
u s e o f t h a t t a n k . ] 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956; as amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar . 30, 1962, effective May 3, 1962.) 

7 . 4 1 7 Fuel system hot weather operation. 
( a ) T h e f u e l s y s t e m s h a l l b e s o a r r a n g e d 

a s t o m i n i m i z e t h e p o s s i b i l i t y o f t h e f o r m a 
t i o n o f v a p o r i n t h e s y s t e m u n d e r a l l n o r m a l 
c o n d i t i o n s o f o p e r a t i o n . R o t o r c r a f t w i t h 
s u c t i o n l i f t f u e l s y s t e m s o r s y s t e m s w h i c h 
h a v e f e a t u r e s l i k e l y t o p r o d u c e v a p o r s h a l l 
b e d e m o n s t r a t e d t o b e f r e e f r o m v a p o r l o c k 
w h e n u s i n g f u e l a t a t e m p e r a t u r e o f 1 1 0 ° F . 
u n d e r c r i t i c a l o p e r a t i n g c o n d i t i o n s . 

( b ) C a t e g o r y A : T o p r o v e s a t i s f a c t o r y h o t 
w e a t h e r o p e r a t i o n t h e r o t o r c r a f t s h a l l b e 
c l i m b e d f r o m t h e a l t i t u d e o f t h e a i r p o r t 
c h o s e n b y t h e a p p l i c a n t t o a n a l t i t u d e o f 
5 ,000 f e e t a b o v e t h e t e r r a i n , o r t o t h e a l t i t u d e 
a t w h i c h t h e r o t o r c r a f t i s e x p e c t e d t o o p 
e r a t e , w h i c h e v e r i s g r e a t e r . T h e r e s h a l l b e 
n o e v i d e n c e o f v a p o r l o c k o r o t h e r m a l f u n c 
t i o n i n g . T h e c l i m b t e s t s h a l l b e c o n d u c t e d 
u n d e r t h e f o l l o w i n g c o n d i t i o n s : 

( 1 ) A H e n g i n e s s h a l l o p e r a t e a t m a x i 
m u m c o n t i n u o u s p o w e r , e x c e p t t h a t t a k e o f f 
p o w e r s h a l l b e u s e d a t t h e b e g i n n i n g o f t h e 
d e m o n s t r a t i o n f o r t h e m a x i m u m t i m e i n t e r 
v a l f o r w h i c h t a k e o f f p o w e r i s a p p r o v e d f o r 
u s e o n t h e r o t o r c r a f t . 

( 2 ) T h e w e i g h t s h a l l b e w i t h f u l l f u e l 
t a n k s , m i n i m u m c r e w , a n d o n l y s u c h b a l l a s t 
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a s i s r e q u i r e d t o m a i n t a i n t h e c e n t e r o f 
g r a v i t y w i t h i n a l l o w a b l e l i m i t s . 

( 3 ) T h e s p e e d o f c l i m b s h a l l b e t h e s p e e d 
f o r b e s t r a t e o f c l i m b u n d e r t h e c o n d i 
t i o n s o f t h e t e s t . 

( 4 ) T h e f u e l t e m p e r a t u r e s h a l l b e n o t 
l e s s t h a n 1 1 0 ° F . a t t h e b e g i n n i n g o f t h e 
d e m o n s t r a t i o n . 

( c ) C a t e g o r y A : T h e t e s t p r e s c r i b e d i n 
p a r a g r a p h ( b ) o f t h i s s e c t i o n s h a l l b e p e r 
f o r m e d e i t h e r i n flight o r o n t h e g r o u n d 
c l o s e l y s i m u l a t i n g flight c o n d i t i o n s . I f a 
flight t e s t i s p e r f o r m e d i n w e a t h e r s u f f i 
c i e n t l y c o l d t o i n t e r f e r e w i t h t h e p r o p e r 

c o n d u c t o f t h e t e s t , t h e f u e l t a n k s u r f a c e s , 
f u e l l i n e s , a n d o t h e r f u e l s y s t e m p a r t s s u b 
j e c t e d t o c o o l i n g a c t i o n f r o m c o l d a i r s h a l l 
b e i n s u l a t e d t o s i m u l a t e , i n s o f a r a s p r a c t i 
c a b l e , flight i n h o t w e a t h e r . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 4 1 8 Flow between interconnected tanks. 
( a ) W h e r e t a n k o u t l e t s a r e i n t e r c o n n e c t e d 

a n d p e r m i t flow t h r o u g h t h e i n t e r c o n n e c t i o n 
d u e t o g r a v i t y o r flight a c c e l e r a t i o n s , i t s h a l l 
n o t b e p o s s i b l e f o r f u e l t o flow b e t w e e n t a n k s 
i n q u a n t i t i e s s u f f i c i e n t t o c a u s e a n o v e r f l o w 
o f f u e l f r o m t h e t a n k v e n t w h e n t h e r o t o r 
c r a f t i s o p e r a t e d i n a n y s u s t a i n e d flight 
c o n d i t i o n . 

( b ) I f i t i s p o s s i b l e t o p u m p f u e l f r o m o n e 
t a n k t o a n o t h e r i n flight, t h e d e s i g n o f t h e 
f u e l t a n k v e n t s a n d t h e f u e l t r a n s f e r s y s t e m 
s h a l l b e s u c h t h a t s t r u c t u r a l d a m a g e t o 
t a n k s w i l l n o t o c c u r i n t h e e v e n t o f o v e r 
f i l l i n g . I n a d d i t i o n , m e a n s s h a l l b e p r o v i d e d 
t o w a r n t h e c r e w b e f o r e o v e r f l o w t h r o u g h t h e 
v e n t s o c c u r s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

F u e l T a n k C o n s t r u c t i o n a n d I n s t a l l a t i o n 

7 . 4 2 0 General. 
( a ) F u e l t a n k s s h a l l b e c a p a b l e o f w i t h 

s t a n d i n g w i t h o u t f a i l u r e a l l v i b r a t i o n , i n 
e r t i a , fluid, a n d s t r u c t u r a l l o a d s t o w h i c h 
t h e y m a y b e s u b j e c t e d i n o p e r a t i o n . 
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( b ) F u e l t a n k s a n d t h e i r i n s t a l l a t i o n s h a l l 
b e d e s i g n e d o r p r o t e c t e d s o a s t o r e t a i n t h e 
f u e l s u p p l y w i t h o u t l e a k a g e w h e n t h e r o t o r 
c r a f t i s s u b j e c t e d t o t h e e m e r g e n c y l a n d i n g 
c o n d i t i o n s s p e c i f i e d u n d e r s e c t i o n 7 . 2 6 0 . 

( c ) F l e x i b l e f u e l t a n k l i n e r s s h a l l b e o f 
a n a p p r o v e d t y p e o r s h a l l b e s h o w n t o b e 
s u i t a b l e f o r t h e p a r t i c u l a r a p p l i c a t i o n . 

( d ) I n t e g r a l t y p e f u e l t a n k s s h a l l b e p r o 
v i d e d w i t h f a c i l i t i e s f o r i n s p e c t i o n a n d r e 
p a i r o f t h e t a n k i n t e r i o r . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 2 1 Fuel tank tests. 
( a ) F u e l t a n k s s h a l l b e c a p a b l e o f w i t h 

s t a n d i n g t h e f o l l o w i n g p r e s s u r e t e s t s w i t h 
o u t f a i l u r e o r l e a k a g e . I t s h a l l b e a c c e p t 
a b l e t o a p p l y t h e p r e s s u r e s i n a m a n n e r s i m 
u l a t i n g t h e a c t u a l p r e s s u r e d i s t r i b u t i o n i n 
s e r v i c e ( w h e r e t h i s i s p r a c t i c a b l e ) . 

( 1 ) C o n v e n t i o n a l m e t a l t a n k s , n o n -
m e t a l l i c t a n k s t h e w a l l s o f w h i c h a r e n o t 
s u p p o r t e d b y t h e r o t o r c r a f t s t r u c t u r e , a n d 
i n t e g r a l t a n k s s h a l l b e s u b m i t t e d t o a p r e s 
s u r e o f 3 .5 p s i u n l e s s t h e p r e s s u r e d e v e l o p e d 
d u r i n g t h e m a x i m u m l i m i t a c c e l e r a t i o n o r 
e m e r g e n c y d e c e l e r a t i o n ( s e e s e c . 7 . 2 6 0 ) o f t h e 
r o t o r c r a f t w i t h a f u l l t a n k e x c e e d s t h i s 
v a l u e , i n w h i c h c a s e a h y d r o s t a t i c h e a d , o r 
e q u i v a l e n t t e s t , s h a l l b e a p p l i e d t o d u p l i c a t e 
t h e a c c e l e r a t i o n l o a d s i n s o f a r a s p o s s i b l e , 
e x c e p t t h a t t h e p r e s s u r e n e e d n o t e x c e e d 3.5 
p s i o n s u r f a c e s n o t e x p o s e d t o t h e a c c e l e r a 
t i o n l o a d i n g . 

( 2 ) N o n m e t a l l i c t a n k s t h e w a l l s o f 
w h i c h a r e s u p p o r t e d b y t h e r o t o r c r a f t s t r u c 
t u r e s h a l l b e s u b m i t t e d t o t h e f o l l o w i n g 
t e s t s : 

( i ) A p r e s s u r e t e s t o f a t l e a s t 2 . 0 p s i . 
T h e t e s t m a y b e c o n d u c t e d o n t h e t a n k a l o n e 
i n c o n j u n c t i o n w i t h t h e t e s t s p e c i f i e d i n s u b 
d i v i s i o n ( i i ) o f t h i s s u b p a r a g r a p h . 

( i i ) A p r e s s u r e t e s t , w i t h t h e t a n k 
m o u n t e d i n t h e r o t o r c r a f t s t r u c t u r e , e q u i v 
a l e n t t o t h e l o a d d e v e l o p e d b y t h e r e a c t i o n 
o f t h e c o n t e n t s , w h e n t h e t a n k s a r e f u l l , d u r 
i n g t h e m a x i m u m l i m i t a c c e l e r a t i o n o r 
e m e r g e n c y d e c e l e r a t i o n ( s e e s e c . 7 . 2 6 0 ) o f t h e 

r o t o r c r a f t , e x c e p t t h a t t h e p r e s s u r e n e e d n o t 
e x c e e d 2 . 0 p s i o n t h e s u r f a c e s n o t e x p o s e d t o 
t h e a c c e l e r a t i o n l o a d i n g . 

( b ) T a n k s w i t h l a r g e u n s u p p o r t e d o r u n -
s t i f f e n e d flat a r e a s o r o t h e r d e s i g n o r c o n 
s t r u c t i o n f e a t u r e s t h e f a i l u r e o r d e f o r m a t i o n 
o f w h i c h c o u l d c a u s e f u e l l e a k a g e s h a l l b e 
c a p a b l e o f w i t h s t a n d i n g t h e f o l l o w i n g t e s t , 
o r o t h e r e q u i v a l e n t t e s t , w i t h o u t l e a k a g e o r 
f a i l u r e : 

( 1 ) T h e c o m p l e t e t a n k a s s e m b l y t o 
g e t h e r w i t h i t s s u p p o r t s s h a l l b e s u b j e c t e d 
t o a v i b r a t i o n t e s t w h e n m o u n t e d i n a m a n 
n e r s i m u l a t i n g t h e a c t u a l i n s t a l l a t i o n . 

( 2 ) T h e t a n k a s s e m b l y s h a l l b e v i b r a t e d 
f o r 2 5 h o u r s w h i l e filled t w o - t h i r d s f u l l o f 
w a t e r o r a n y s u i t a b l e fluid. T h e a m p l i t u d e 
o f v i b r a t i o n s h a l l n o t b e l e s s t h a n o n e 
t h i r t y - s e c o n d o f a n i n c h , u n l e s s o t h e r w i s e 
s u b s t a n t i a t e d . 

( 3 ) T h e f r e q u e n c y o f v i b r a t i o n s h a l l b e 
9 0 p e r c e n t o f t h e m a x i m u m c o n t i n u o u s r a t e d 
s p e e d o f t h e e n g i n e u n l e s s s o m e o t h e r f r e 
q u e n c y w i t h i n t h e n o r m a l o p e r a t i n g r a n g e 
o f s p e e d s o f t h e e n g i n e o r r o t o r s y s t e m i s 
m o r e c r i t i c a l , i n w h i c h c a s e t h e l a t t e r s p e e d 
s h a l l b e e m p l o y e d a n d t h e t i m e o f t e s t s h a l l 
b e a d j u s t e d t o a c c o m p l i s h t h e s a m e n u m b e r 
o f v i b r a t i o n c y c l e s . 

( 4 ) D u r i n g t h e t e s t , t h e t a n k a s s e m b l y 
s h a l l b e r o c k e d a t t h e r a t e o f 1 6 t o 2 0 c o m 
p l e t e c y c l e s p e r m i n u t e t h r o u g h a n a n g l e o f 
1 5 ° o n e i t h e r s i d e o f t h e h o r i z o n t a l ( 3 0 ° t o 
t a l ) a b o u t t h e m o s t c r i t i c a l a x i s f o r 2 5 
h o u r s . I f m o t i o n a b o u t m o r e t h a n o n e a x i s 
i s l i k e l y t o b e c r i t i c a l , t h e t a n k s h a l l b e 
r o c k e d a b o u t e a c h a x i s f o r 1 2 14 h o u r s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 2 2 Fuel tank installation. 
( a ) T h e m e t h o d o f s u p p o r t f o r f u e l t a n k s 

s h a l l n o t p e r m i t h a r m f u l c o n c e n t r a t i o n s o f 
l o a d s , r e s u l t i n g f r o m t h e w e i g h t o f t h e f u e l 
i n t h e t a n k , o n u n s u p p o r t e d t a n k s u r f a c e s . 
T h e f o l l o w i n g s h a l l b e a p p l i c a b l e : 

( 1 ) P a d s s h a l l b e p r o v i d e d , i f n e c e s s a r y , 
t o p r e v e n t c h a f i n g b e t w e e n t h e t a n k a n d i t s 
s u p p o r t s . 
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(2) Materials employed for padding 
shall be nonabsorbent or shall be treated to 
prevent the absorption of fluids. 

(3) If flexible tank liners are employed 
they shall be so supported that the liner is 
not required to withstand fluid loads. 

(4) Interior surfaces of tank compart
ments shall be smooth and free of projec
tions which could cause wear of the liner, 
unless provisions are made for protection of 
the liner at such points or unless the con
struction of the liner itself provides such 
protection. 

(b) Spaces adjacent to the surfaces of 
the tank shall be ventilated consistent with 
the size of the compartment to avoid ac
cumulation of fuel or fumes in these spaces 
due to minor leakage. If the tank is in a 
sealed compartment, it shall be acceptable 
to limit the ventilation to that provided by 
drain holes of sufficient size and disposition 
to prevent clogging and to prevent excessive 
pressure resulting from altitude changes. 
If flexible tank liners are installed, the de
sign of the venting arrangement for the 
spaces between the liner and its container 
shall take into consideration the need for 
maintaining proper relationship to tank vent 
pressures for all expected flight conditions. 
(c) Location of fuel tanks shall comply 

with the provisions of section 7.481 (b). 
(d) No portion of rotorcraft skin which 

lies immediately adjacent to a major air 
egress opening from the engine compartment 
shall act as the wall of an integral tank. 
(e) Fuel tanks shall be isolated from per

sonnel compartments by means of fumeproof 
and f uelproof enclosures. 

(f) Fuel tanks located in close proximity 
to personnel compartments, engines, or com
bustion heaters shall be so designed or pro
tected and installed as to assure that they 
will retain their contents in accidents of a 
severity which will produce the decelerations 
specified in section 7.260. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.425 
7.423. Fuel tank expansion space. Fuel 

tanks shall be provided with an expansion 
space of not less than 2 percent of the tank 
capacity. It shall not be possible to fill the 
fuel tank expansion space inadvertently 
when the rotorcraft is in the normal ground 
attitude. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.424 Fuel tank sump. 
(a) Each fuel tank shall be provided with 

a sump having a capacity of not less than 
either 0.10 percent of the tank capacity or 
one-sixteenth of a gallon, whichever is 
greater. 

(b) The fuel tank sump capacity specified 
in paragraph (a) of this section shall be 
effective with the rotorcraft in all normal 
flight and ground attitudes, and shall be lo
cated so that the sump contents cannot be 
drawn out through the tank outlet opening. 
The fuel tank shall be constructed to permit 
drainage of any hazardous quantity of water 
from all portions of the tank to the sump 
when the rotorcraft is in the ground attitude. 
(c) Fuel tank sumps shall be provided 

with an accessible and easily operable drain 
to permit complete drainage of the sump on 
the ground. The drain shall discharge clear 
of all portions of the rotorcraft and shall 
be provided with means for positive locking 
of the drain in the closed position, either 
manually or automatically. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7.425 Fuel tank filler connection. 
(a) The design of fuel tank filler connec

tions shall be such as to prevent the entrance 
of fuel into the fuel tank compartment or 
to any other portion of the rotorcraft other 
than the tank itself. The fuel tank filler 
shall be marked as prescribed in section 
7.738 (b) (1). 
(b) Recessed fuel tank filler connections 

which can retain any appreciable quantity 
of fuel shall incorporate a drain, and the 
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d r a i n s h a l l d i s c h a r g e c l e a r o f a l l p o r t i o n s 
o f t h e r o t o r c r a f t . 

( c ) T h e f u e l t a n k filler c a p s h a l l p r o v i d e 
a f u e l - t i g h t s e a l u n d e r t h e p r e s s u r e e x p e c t e d 
t o b e e n c o u n t e r e d i n n o r m a l o p e r a t i o n . 

( d ) C a t e g o r y A : F u e l t a n k filler c a p s o r 
filler c a p c o v e r s s h a l l i n c o r p o r a t e f e a t u r e s 
w h i c h p r o v i d e a w a r n i n g i n d i c a t i o n w h e n 
c a p s a r e n o t f u l l y l o c k e d o r s e a t e d o n t h e 
filler c o n n e c t i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 2 6 Fuel tank vents and carburetor va
por vents. 

( a ) F u e l t a n k s s h a l l b e v e n t e d f r o m t h e 
t o p p o r t i o n o f t h e e x p a n s i o n s p a c e i n s u c h 
a m a n n e r t h a t v e n t i n g o f t h e t a n k i s e f f e c t i v e 
u n d e r a l l n o r m a l flight c o n d i t i o n s . T h e f o l 
l o w i n g s h a l l b e a p p l i c a b l e : 

( 1 ) T h e v e n t s s h a l l b e a r r a n g e d t o a v o i d 
s t o p p a g e b y d i r t o r i c e f o r m a t i o n . 

( 2 ) T h e v e n t a r r a n g e m e n t s h a l l b e c o n 
s t r u c t e d t o p r e c l u d e t h e p o s s i b i l i t y o f s i p h o n 
i n g f u e l d u r i n g n o r m a l o p e r a t i o n . 

( 3 ) T h e v e n t i n g c a p a c i t y a n d v e n t p r e s 
s u r e l e v e l s s h a l l b e a p p r o p r i a t e f o r t h e t a n k 
i n s t a l l a t i o n s o a s t o m a i n t a i n a c c e p t a b l e 
d i f f e r e n c e s o f p r e s s u r e b e t w e e n t h e i n t e r i o r 
a n d e x t e r i o r o f t h e t a n k d u r i n g n o r m a l flight 
o p e r a t i o n , d u r i n g m a x i m u m r a t e o f a s c e n t 
a n d d e s c e n t , a n d , i f a p p l i c a b l e , d u r i n g r e 
f u e l i n g a n d d e f u e l i n g . 

( 4 ) A i r s p a c e s o f t a n k s w i t h i n t e r c o n 
n e c t e d o u t l e t s s h a l l a l s o b e i n t e r c o n n e c t e d . 

( 5 ) T h e r e s h a l l b e n o p o i n t s i n t h e v e n t 
l i n e w h e r e m o i s t u r e c o u l d a c c u m u l a t e w i t h 
t h e r o t o r c r a f t i n e i t h e r t h e g r o u n d o r t h e 
l e v e l flight a t t i t u d e u n l e s s d r a i n a g e i s p r o 
v i d e d . 

( 6 ) V e n t s a n d d r a i n a g e s h a l l n o t t e r 
m i n a t e a t p o i n t s w h e r e t h e d i s c h a r g e o f f u e l 
f r o m t h e v e n t o u t l e t w o u l d c o n s t i t u t e a fire 
h a z a r d o r f r o m w h i c h f u m e s c o u l d e n t e r p e r 
s o n n e l c o m p a r t m e n t s . 

( b ) C a r b u r e t o r s w h i c h a r e p r o v i d e d w i t h 
v a p o r e l i m i n a t i o n c o n n e c t i o n s s h a l l b e p r o 
v i d e d w i t h a v e n t l i n e t o l e a d v a p o r s b a c k t o 
o n e o f t h e f u e l t a n k s . T h e v e n t s s h a l l c o m 
p l y w i t h t h e f o l l o w i n g : 

CAM 7 

( 1 ) P r o v i s i o n s s h a l l b e i n c o r p o r a t e d i n 
t h e v e n t s y s t e m t o a v o i d s t o p p a g e b y i c e . 

( 2 ) I f m o r e t h a n o n e f u e l t a n k i s p r o 
v i d e d a n d i t i s n e c e s s a r y t o u s e t h e t a n k s i n 
a d e f i n i t e s e q u e n c e , t h e v a p o r v e n t r e t u r n 
l i n e s h a l l l e a d b a c k t o t h e f u e l t a n k u s e d f o r 
t a k e o f f a n d l a n d i n g . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 4 2 7 Fuel tank outlet. A f u e l s t r a i n e r o f 
8 t o 1 6 m e s h e s p e r i n c h s h a l l b e p r o v i d e d 
e i t h e r f o r t h e f u e l t a n k o u t l e t o r f o r t h e 
b o o s t e r p u m p . S t r a i n e r s s h a l l c o m p l y w i t h 
t h e f o l l o w i n g : 

( a ) T h e c l e a r a r e a o f t h e f u e l t a n k o u t l e t 
s t r a i n e r s h a l l n o t b e l e s s t h a n 5 t i m e s t h e 
a r e a o f t h e f u e l t a n k o u t l e t l i n e . 

( b ) T h e d i a m e t e r o f t h e s t r a i n e r s h a l l n o t 
b e l e s s t h a n t h e d i a m e t e r o f t h e f u e l t a n k 
o u t l e t . 

( c ) F i n g e r s t r a i n e r s s h a l l b e a c c e s s i b l e f o r 
i n s p e c t i o n a n d c l e a n i n g . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 4 2 8 Pressure refueling and fueling pro
visions below fuel level in the tank. F u e l i n g 
c o n n e c t i o n s l o c a t e d b e l o w t h e f u e l l e v e l i n 
a t a n k s h a l l b e p r o v i d e d w i t h m e a n s t o p r e 
v e n t t h e e s c a p e o f h a z a r d o u s q u a n t i t i e s o f 
f u e l f r o m t h e t a n k i n t h e e v e n t o f m a l f u n c 
t i o n i n g o f t h e f u e l e n t r y v a l v e . F o r s y s t e m s 
i n t e n d e d f o r p r e s s u r e r e f u e l i n g , i n a d d i t i o n 
t o t h e n o r m a l m e a n s p r o v i d e d i n t h e r o t o r 
c r a f t f o r l i m i t i n g t h e t a n k c o n t e n t , a m e a n s 
s h a l l b e i n s t a l l e d t o p r e v e n t d a m a g e t o t h e 
t a n k i n c a s e o f f a i l u r e o f t h e n o r m a l m e a n s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

Fuel System Components 
[ 7 . 4 3 0 Fuel pumps. 
[ ( a ) Main pumps. 
[ ( 1 ) A n y f u e l p u m p w h i c h i s r e q u i r e d f o r 

p r o p e r e n g i n e o p e r a t i o n o r t o m e e t t h e f u e l 
s y s t e m r e q u i r e m e n t s o f t h i s s u b p a r t , e x c e p t 
f o r t h e p r o v i s i o n s o f p a r a g r a p h ( b ) o f t h i s 
s e c t i o n , s h a l l b e c o n s i d e r e d a m a i n p u m p . 
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[(2) Provision shall be made to permit 
the bypass of all positive displacement fuel 
pumps except fuel injection pumps approved 
as part of the engine. 

INote: The phrase "fuel injection pump" means a 
pump which supplies the proper flow and pressure 
conditions for fuel injection when such injection is 
not accomplished in a carbure tor . Fue l injection is a 
special form of carburet ion: the charging of a ir o r gas 
with volatile carbon compounds. I t is e i ther an inter
mit tent charging of a ir by discrete metered quantit ies 
of fuel such as occurs in a Diesel cylinder or it is a 
continuous charging of air by fuel, the fuel flow being 
proportioned to t h e airflow through the engine. E x 
amples of continuous injection a r e injections into the 
supercharger section of a reciprocating engine o r into 
the combustion chambers of a turbine engine. 

[(b) Emergency pumps. Pumps shall be 
provided to permit supplying all engines 
with fuel immediately after the failure of 
any one main fuel pump except fuel injec
tion pumps approved as part of the engine.] 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by A m d t 7-5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962. ) 

7.431 Fuel pump installation. 
(a) Provision shall be made to maintain 

the fuel pressure at the inlet to the carbu
retor within the range of limits established 
for proper engine operation. 
(b) When necessary for the maintenance 

of the proper fuel delivery pressure, a con
nection shall be provided to transmit the 
carburetor air intake static pressure to the 
proper fuel pump relief valve connection. 
In such cases, to avoid erroneous fuel pres
sure readings, the gauge balance lines shall 
be independently connected to the carbu
retor inlet pressure. 

(c) The installation of fuel pumps having 
seals or diaphragms which may be suscep
tible to leakage shall incorporate provisions 
for draining away leaking fuel. Drain lines 
shall terminate at points where discharge of 
fuel will not create a fire hazard. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.432 Fuel system lines and fittings. 
(a) Fuel lines shall be installed and sup

ported to prevent excessive vibration and to 

withstand loads due to fuel pressure, valve 
actuation, and accelerated flight conditions. 

(b) Fuel lines which are connected to com
ponents of the rotorcraft between which rel
ative motion could exist shall incorporate 
provisions for flexibility. 

(c) Flexible connections in fuel lines 
which may be under pressure or subjected 
to axial loading shall employ flexible hose 
assemblies rather than hose clamp connec
tions. 
(d) Flexible hose shall be of an approved 

type suitable for the application. 
(e) Flexible hoses which might be ad

versely affected by exposure to high tempera
tures shall not be employed in locations 
where excessive temperatures will exist dur
ing operation or after engine shutdown. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.433 Fuel lines and fittings in designated 
fire zones. Fuel lines and fittings in all des
ignated fire zones (see sec. 7.480) shall com
ply with the provisions of section 7.483. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.434. Fuel valves. In addition to the re
quirements of section 7.482 for shutbff means, 
all fuel valves shall be provided with posi
tive stops or suitable index provisions in the 
"on" and "off" positions, and they shall be 
supported so that loads resulting from their 
operation or from accelerated flight condi
tions are not transmitted to the lines at
tached to the valve. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.435. Fuel strainer. 
(a) A strainer incorporating a sediment 

trap and drain shall be provided in the fuel 
system between the fuel tanks and the engine 
and shall be installed in an accessible loca
tion. 
(b) The strainer shall provide the neces

sary degree of protection for the fuel pumps, 
fuel controls, and the engine against dirt, 
sediment, and other foreign matter which 
might be present in the fuel. The screen or 
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7.436 

STRAINING ELEMENT SHALL BE ABLE TO BE EASILY 

CLEANED. 

( C ) T H E STRAINER SHALL BE MOUNTED I N A 

MANNER NOT TO CAUSE ITS WEIGHT TO BE SUP

PORTED BY THE CONNECTING LINES OR B Y THE INLET 

OR OUTLET CONNECTIONS OF THE STRAINER ITSELF. 

(New F a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

[ 7 . 4 3 6 Fuel system drains. DRAINAGE OF 

THE FUEL SYSTEM SHALL BE ACCOMPLISHED B Y 

FUEL STRAINER DRAINS A N D OTHER DRAINS AS PRO

VIDED I N SECTION 7.424. T H E DRAINS SHALL DIS

CHARGE CLEAR OF ALL PORTIONS OF THE ROTORCRAFT 

A N D SHALL INCORPORATE M E A N S FOR POSITIVE 

LOCKING OF THE DRAIN I N THE CLOSED POSITION, 

EITHER MANUALLY OR AUTOMATICALLY.] 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar . 30, 1962, effective May 3, 1962 . ) 

7.437 Fuel quantity indicator. T H E FUEL 

QUANTITY INDICATORS (SEE SEES. 7 . 6 0 4 ( E ) A N D 

7 . 6 1 3 ( B ) ) SHALL BE INSTALLED TO CLEARLY I N D I 

CATE TO THE FLIGHT CREW THE QUANTITY OF FUEL 

I N EACH TANK I N FLIGHT. W H E N TWO OR MORE 

TANKS ARE CLOSELY INTERCONECTED BY A GRAVITY 

FEED SYSTEM A N D VENTED, A N D IT IS IMPOSSIBLE 

TO FEED FROM EACH TANK SEPARATELY, ONLY ONE 

FUEL QUANTITY INDICATOR NEED BE INSTALLED. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

O I L S Y S T E M 

7.440 General. 
( A ) E A C H ENGINE SHALL BE PROVIDED WITH A N 

INDEPENDENT OIL SYSTEM CAPABLE OF SUPPLYING 

THE ENGINE WITH A N APPROPRIATE QUANTITY OF 

OIL AT A TEMPERATURE NOT EXCEEDING THE M A X 

I M U M WHICH HAS BEEN ESTABLISHED AS SAFE FOR 

CONTINUOUS OPERATION. T H E OIL SYSTEM FOR 

COMPONENTS OF THE ROTOR DRIVE SYSTEM WHICH 

REQUIRE CONTINUOUS LUBRICATION SHALL BE I N 

DEPENDENT OF THE LUBRICATION SYSTEMS OF THE 

ENGINES TO WHATEVER EXTENT I S NECESSARY TO 

ASSURE THE ABILITY TO OPERATE WITH A N Y ENGINE 

INOPERATIVE A N D TO ASSURE THE ABILITY TO A U -

TOROTATE SAFELY. ( F O R OIL SYSTEM INSTRU

MENTS SEE SEES. 7 .604 A N D 7.735. ) 

CAM 7 

( B ) T H E USABLE OIL CAPACITY SHALL NOT BE 

LESS THAN THE PRODUCT OF THE ENDURANCE OF THE 

ROTORCRAFT UNDER CRITICAL ^OPERATING CONDI

TIONS A N D THE M A X I M U M PERMISSIBLE OIL CON

SUMPTION OF THE ENGINE UNDER THE S A M E CON

DITIONS TO WHICH PRODUCT A SUITABLE M A R G I N 

SHALL BE ADDED TO ASSURE ADEQUATE CIRCULA

TION A N D COOLING OF THE OIL SYSTEM. I N LIEU OF 

A RATIONAL ANALYSIS OF ROTORCRAFT ENDURANCE 

A N D OIL CONSUMPTION, THE TOTAL USABLE OIL 

CAPACITY OF 1 GALLON FOR EACH 4 0 GALLONS OF 

USABLE FUEL CAPACITY, B Y VOLUME, SHALL BE 

CONSIDERED ACCEPTABLE FOR RECIPROCATING EN

GINE INSTALLATIONS. 

( C ) OIL-FUEL RATIOS LOWER THAN THOSE PRE

SCRIBED I N PARAGRAPH ( B ) OF THIS SECTION SHALL 

BE ACCEPTABLE I F SUBSTANTIATED B Y DATA ON THE 

ACTUAL OIL CONSUMPTION OF THE ENGINE. 

( D ) T H E ABILITY OF THE ENGINE A N D ROTOR 

DRIVE SYSTEM OIL COOLING PROVISIONS TO M A I N 

T A I N THE OIL TEMPERATURE AT OR BELOW THE 

M A X I M U M ESTABLISHED VALUE SHALL BE D E M O N 

STRATED I N ACCORDANCE WITH PERTINENT PROVI

SIONS OF SECTIONS 7.450 THROUGH 7.455. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 .441 Oil tank construction. T H E FOLLOW

I N G REQUIREMENTS SHALL APPLY TO THE CONSTRUC

TION OF THE OIL T A N K : 

( A ) Oil tank expansion space. 
( 1 ) O I L TANKS SHALL HAVE A N EXPANSION 

SPACE OF NOT LESS THAN EITHER 1 0 PERCENT OF 

THE TANK CAPACITY OR 0.5 GALLON, WHICHEVER I S 

GREATER. 

(2) RESERVE OIL TANKS WHICH HAVE NO D I 

RECT CONNECTION TO A N Y ENGINE SHALL HAVE A N 

EXPANSION SPACE WHICH I S NOT LESS THAN 2 PER

CENT OF THE TANK CAPACITY. 

( 3 ) I T SHALL NOT BE POSSIBLE TO FILL THE OIL 

TANK EXPANSION SPACE INADVERTENTLY W H E N THE 

ROTORCRAFT IS I N THE NORMAL GROUND ATTITUDE. 

( B ) Oil tank filler connection. 
( 1 ) RECESSED OIL TANK FILLER CONNECTIONS 

WHICH CAN RETAIN A N Y APPRECIABLE QUANTITY OF 

OIL SHALL INCORPORATE A DRAIN, A N D THE DRAIN 

SHALL DISCHARGE CLEAR OF ALL PORTIONS OF THE 

ROTORCRAFT. 
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(2) T h e o i l t a n k filler c a p s h a l l p r o v i d e 
a n o i l - t i g h t s e a l u n d e r t h e p r e s s u r e e x p e c t e d 
t o b e e n c o u n t e r e d i n o p e r a t i o n . 

(3) C a t e g o r y A : O i l t a n k filler c a p s o r 
filler c a p c o v e r s s h a l l i n c o r p o r a t e f e a t u r e s 
w h i c h p r o v i d e a w a r n i n g i n d i c a t i o n w h e n 
c a p s a r e n o t f u l l y l o c k e d o r s e a t e d o n t h e 
filler c o n n e c t i o n . 

(4) T h e o i l filler s h a l l b e m a r k e d a s p r e 
s c r i b e d i n s e c t i o n 7.738 ( b ) (2). 

( c ) Oil tank vent. 
(1) O i l t a n k s s h a l l b e v e n t e d f r o m t h e 

t o p p o r t i o n o f t h e e x p a n s i o n s p a c e i n s u c h a 
m a n n e r t h a t v e n t i n g o f t h e t a n k i s e f f e c t i v e 
u n d e r a l l n o r m a l f l i g h t c o n d i t i o n s . 

(2) O i l t a n k v e n t s s h a l l b e a r r a n g e d s o 
t h a t c o n d e n s a t i o n o f w a t e r v a p o r w h i c h 
m i g h t f r e e z e a n d o b s t r u c t t h e l i n e c a n n o t 
a c c u m u l a t e a t a n y p o i n t . ( S e e a l s o s e c . 
7.483 ( c ) . ) 

( d ) Oil tank outlet. P r o v i s i o n s h a l l b e 
m a d e e i t h e r t o p r e v e n t e n t r a n c e i n t o t h e t a n k 
i t s e l f o r i n t o t h e t a n k o u t l e t o f a n y f o r e i g n 
o b j e c t w h i c h m i g h t o b s t r u c t t h e flow o f o i l 
t h r o u g h t h e s y s t e m . T h e o i l t a n k o u t l e t 
s h a l l n o t b e e n c l o s e d b y a n y s c r e e n o r g u a r d 
w h i c h w o u l d r e d u c e t h e flow o f o i l b e l o w a 
s a f e v a l u e a t a n y o p e r a t i n g t e m p e r a t u r e c o n 
d i t i o n . 

( e ) Flexible oil tank liners. F l e x i b l e o i l 
t a n k l i n e r s s h a l l b e o f a n a p p r o v e d t y p e o r 
s h a l l b e s h o w n t o b e s u i t a b l e f o r t h e p a r 
t i c u l a r a p p l i c a t i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.442 Oil tank tests. 
( a ) O i l t a n k s s h a l l b e c a p a b l e o f w i t h 

s t a n d i n g w i t h o u t f a i l u r e a l l v i b r a t i o n , i n 
e r t i a , a n d fluid l o a d s t o w h i c h t h e y w o u l d b e 
s u b j e c t e d i n o p e r a t i o n . 

( b ) T h e p r o v i s i o n s o f s e c t i o n 7.421 s h a l l b e 
a p p l i c a b l e t o o i l t a n k s , e x c e p t t h a t t h e t e s t 
p r e s s u r e s p e c i f i e d i n s e c t i o n 7.421 ( a ) s h a l l 
b e 5 p s i . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.443 Oil tank installation. T h e o i l t a n k 
i n s t a l l a t i o n s h a l l c o m p l y w i t h t h e p r o v i s i o n s 
o f s e c t i o n 7.422, e x c e p t t h a t t h e l o c a t i o n o f 
a n e n g i n e o i l t a n k i n a d e s i g n a t e d fire z o n e 
s h a l l b e a c c e p t a b l e i f t h e t a n k a n d i t s s u p 
p o r t s a r e o f fireproof c o n s t r u c t i o n t o t h e e x 
t e n t t h a t d a m a g e b y fire t o a n y n o n f i r e p r o o f 
p a r t s w o u l d n o t r e s u l t i n l e a k a g e o r s p i l l a g e 
o f o i l . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.444 Oil lines and fittings. 
( a ) General. T h e p r o v i s i o n s o f s e c t i o n 

7.432 s h a l l b e a p p l i c a b l e t o o i l l i n e s . 
( b ) Lines and fittings in designated fire 

zones. O i l l i n e s a n d fittings i n a l l d e s i g 
n a t e d fire z o n e s ( s e e s e c . 7.480) s h a l l c o m p l y 
w i t h t h e p r o v i s i o n s o f s e c t i o n 7.483. 

( c ) Breather lines. 
(1) B r e a t h e r l i n e s s h a l l b e a r r a n g e d s o 

t h a t c o n d e n s a t i o n o f w a t e r v a p o r w h i c h 
m i g h t f r e e z e a n d o b s t r u c t t h e l i n e c a n n o t 
a c c u m u l a t e a t a n y p o i n t . 

(2) B r e a t h e r s s h a l l d i s c h a r g e i n a l o c a 
t i o n w h i c h w i l l n o t c o n s t i t u t e a fire h a z a r d 
i n c a s e f o a m i n g o c c u r s a n d i n a m a n n e r s o 
t h a t t h e e m i t t e d o i l w i l l n o t i m p i n g e u p o n 
t h e p i l o t s ' w i n d s h i e l d . 

(3) T h e b r e a t h e r s h a l l n o t d i s c h a r g e i n 
t o t h e e n g i n e a i r i n d u c t i o n s y s t e m . ( S e e a l s o 
s e c . 7.483(c).) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.445 Oil valves. 
( a ) T h e r e q u i r e m e n t s o f s e c t i o n 7.482 f o r 

s h u t o f f m e a n s s h a l l b e c o m p l i e d w i t h . C l o s 
i n g o f o i l s h u t o f f m e a n s s h a l l n o t p r e v e n t 
a u t o r o t a t i o n o f t h e r o t o r s . 

( b ) A l l o i l v a l v e s s h a l l b e p r o v i d e d w i t h 
p o s i t i v e s t o p s o r s u i t a b l e i n d e x p r o v i s i o n s i n 
t h e " o n " a n d " o f f " p o s i t i o n s , a n d t h e y s h a l l b e 
s u p p o r t e d s o t h a t l o a d s r e s u l t i n g f r o m t h e i r 
o p e r a t i o n o r f r o m a c c e l e r a t e d flight c o n d i 
t i o n s a r e n o t t r a n s m i t t e d t o t h e l i n e s a t 
t a c h e d t o t h e v a l v e s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 
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7.446 
7.446 Oil radiators. 
(a) Oil radiators shall be capable of with

standing without failure all vibration, in
ertia, and oil pressure loads to which they 
would be subjected in operation. 
(b) Oil radiator air ducts shall be located 

or so equipped that, in case of fire, flames 
cannot impinge directly upon the radiator 
with the airflow as it would exist either with 
the engine operating or inoperative. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

[7.447 Oil filters. If the powerplant 
installation incorporates an oil filter 
(strainer), the filter shall be constructed and 
installed so that oil will continue to flow at 
the normal rate through the remainder of 
the system when the flow of oil through the 
filter element is completely blocked.] 

(New P a r t 1, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 - 5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

7.448 Oil system drains. Accessible 
drains shall be provided to permit safe drain
age of the entire oil system and shall in
corporate means for the positive locking of 
the drain in the closed position, either man
ually or automatically. (See also sec. 7.483 
(c).) 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

Cooling System 
7.450 General. The powerplant cooling 

provisions shall be capable of maintaining 
the temperatures of all powerplant compon
ents, engine fluids, and the carburetor in
take air within safe values under all condi
tions of ground and flight operation. Cool
ing provisions shall also be provided to main
tain the fluids in any power transmission 
within safe values under conditions of 
ground and flight operations. (For cooling 
system instruments see sees. 7.604 and 7.734.) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 
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7.451 Cooling tests. 
(a) General. Compliance with the provi

sions of section 7.450 shall be demonstrated 
by flight tests in which the temperatures of 
selected powerplant components, engine (s), 
and transmission fluids are obtained under 
critical ground, water, and flight operating 
conditions. If the tests are conducted under 
conditions which deviate from the maximum 
anticipated air temperature (see paragraph 
(b) of this section), the recorded power-
plant temperatures shall be corrected in 
accordance with the provisions of para
graphs (c) and (d) of this section. The cor
rected temperatures determined in this man
ner shall not exceed the maximum estab
lished safe values. The fuel used during the 
cooling tests shall be of the minimum octane 
number approved for the engine (s) involved, 
and the mixture settings shall be those used 
in normal operation. The test procedures 
shall be as outlined in sections 7.452 through 
7.455.. 
(b) Maximum anticipated air tempera

ture. The maximum anticipated air tem
perature (hot-day condition) shall be 100° 
F. at sea level, decreasing from this value at 
the rate of 3.6° F. per thousand feet of alti
tude above sea level until a temperature of 
—67° F. is reached above which altitude the 
temperature shall be constant at —67° F. 
(c) Correction factor for cylinder head, 

oil inlet, carburetor air, and engine and 
transmission coolant outlet temperatures. 
The cylinder head, oil inlet, carburetor air, 
and engine coolant outlet temperatures shall 
be corrected by adding the difference be
tween the maximum anticipated air tempera
ture and the temperature of the ambient air 
at the time of the first occurrence of maxi
mum head, oil, air, or coolant temperature 
recorded during the cooling test, unless a 
more rational correction is shown to be 
applicable. 
(d) Correction factor for cylinder barrel 

temperatures. Cylinder barrel tempera
tures shall be corrected by adding 0.7 of the 
difference between the maximum anticipated 

ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 

52 



CAM 7 

a i r t e m p e r a t u r e a n d t h e t e m p e r a t u r e o f t h e 
a m b i e n t a i r a t t h e t i m e o f t h e f i r s t o c c u r r e n c e 
o f t h e m a x i m u m c y l i n d e r b a r r e l t e m p e r a t u r e 
r e c o r d e d d u r i n g t h e c o o l i n g t e s t , u n l e s s a 
m o r e r a t i o n a l c o r r e c t i o n i s s h o w n t o b e 
a p p l i c a b l e . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 4 5 2 Climb cooling test procedure. 
C l i m b c o o l i n g t e s t s s h a l l b e c o n d u c t e d o n a l l 
C a t e g o r y A r o t o r c r a f t i n a c c o r d a n c e w i t h 
p a r a g r a p h s ( a ) t h r o u g h ( d ) o f t h i s s e c t i o n . 
S u c h t e s t s s h a l l b e c o n d u c t e d o n a l l m u l t i -
e n g i n e C a t e g o r y B r o t o r c r a f t t h a t a r e c e r 
t i f i c a t e d i n a c c o r d a n c e w i t h t h e T r a n s p o r t 
C a t e g o r y A p o w e r p l a n t i n s t a l l a t i o n r e q u i r e 
m e n t s a s w e l l a s w i t h s e c t i o n 7 . 3 8 4 ( a ) a t t h e 
s t e a d y r a t e o f c l i m b o r d e s c e n t e s t a b l i s h e d 
i n a c c o r d a n c e w i t h s e c t i o n 7 . 1 1 5 ( b ) ( 2 ) . 

( a ) T h e c l i m b o r d e s c e n t c o o l i n g t e s t s h a l l 
b e c o n d u c t e d w i t h t h e e n g i n e i n o p e r a t i v e 
w h i c h p r o d u c e s t h e m o s t a d v e r s e c o o l i n g 
c o n d i t i o n s f o r t h e e n g i n e ( s ) a n d p o w e r p l a n t 
c o m p o n e n t s r e m a i n i n g i n o p e r a t i o n . 

( b ) A l l r e m a i n i n g e n g i n e ( s ) s h a l l b e o p 
e r a t e d a t t h e i r m a x i m u m c o n t i n u o u s p o w e r 
o r a t f u l l t h r o t t l e w h e n a b o v e t h e c r i t i c a l 
a l t i t u d e , 

( c ) A f t e r s t a b i l i z i n g t e m p e r a t u r e s i n 
flight, t h e c l i m b s h a l l b e s t a r t e d a t o r b e l o w 
t h e l o w e r o f t h e a l t i t u d e s s p e c i f i e d i n s u b 
p a r a g r a p h s ( 1 ) a n d ( 2 ) o f t h i s p a r a g r a p h a n d 
s h a l l b e c o n t i n u e d u n t i l a t l e a s t 5 m i n u t e s 
a f t e r t h e o c c u r r e n c e o f t h e h i g h e s t t e m p e r a 
t u r e r e c o r d e d , o r u n t i l t h e m a x i m u m a l t i t u d e 
i s r e a c h e d f o r w h i c h c e r t i f i c a t i o n i s d e s i r e d . 
F o r C a t e g o r y B r o t o r c r a f t w h i c h d o n o t h a v e 
a p o s i t i v e r a t e o f c l i m b , t h e d e s c e n t s h a l l 
s t a r t a t t h e a l l - e n g i n e - c r i t i c a l a l t i t u d e a n d 
t e r m i n a t e a t t h e h i g h e r o f t h e a l t i t u d e s s p e 
c i f i e d i n s u b p a r a g r a p h s ( 3 ) a n d ( 4 ) o f t h i s 
p a r a g r a p h : 

( 1 ) 1 , 0 0 0 f e e t b e l o w t h e e n g i n e c r i t i c a l 
a l t i t u d e , 

( 2 ) 1 , 0 0 0 f e e t b e l o w t h e m a x i m u m a l t i 
t u d e a t w h i c h t h e r a t e o f c l i m b i s e q u a l t o 
1 5 0 f p m , 

( 3 ) T h e a l t i t u d e a t w h i c h l e v e l flight c a n 
b e m a i n t a i n e d w i t h o n e e n g i n e o p e r a t i v e , o r 

7 . 4 5 3 

( 4 ) S e a l e v e l , 
( d ) T h e c l i m b o r d e s c e n t s h a l l b e c o n 

d u c t e d a t a n a i r s p e e d s e l e c t e d t o r e p r e s e n t 
a n o r m a l o p e r a t i o n a l p r a c t i c e f o r t h e c o n 
figuration b e i n g t e s t e d . H o w e v e r , i f i t i s 
d e t e r m i n e d t h a t c h a r a c t e r i s t i c s o f t h e c o o l 
i n g p r o v i s i o n s m a k e t h e m s e n s i t i v e t o r o t o r 
c r a f t s p e e d , t h e m o s t c r i t i c a l a i r s p e e d s h a l l 
b e u s e d , b u t n e e d n o t e x c e e d t h e s p e e d s e s 
t a b l i s h e d i n a c c o r d a n c e w i t h s e c t i o n 7 . 1 1 5 
( a ) ( 2 ) o r ( b ) ( 2 ) . I t s h a l l b e a c c e p t a b l e t o 
c o n d u c t t h e c l i m b c o o l i n g t e s t i n c o n j u n c t i o n 
w i t h t h e t a k e o f f c o o l i n g t e s t o f s e c t i o n 7 . 4 5 3 . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 5 3 Category A; takeoff cooling test 
procedure. A t a k e o f f c o o l i n g t e s t s h a l l b e 
c o n d u c t e d t o d e m o n s t r a t e c o o l i n g d u r i n g 
t a k e o f f a n d d u r i n g s u b s e q u e n t c l i m b w i t h 
o n e e n g i n e i n o p e r a t i v e . T h e f o l l o w i n g p r o 
c e d u r e s h a l l b e a p p l i c a b l e : 

( a ) T h e t a k e o f f c o o l i n g t e s t s h a l l b e c o m 
m e n c e d b y s t a b i l i z i n g t e m p e r a t u r e s w h i l e 
h o v e r i n g i n g r o u n d e f f e c t w i t h a l l e n g i n e s 
o p e r a t i n g a t n e c e s s a r y p o w e r , w i t h t h e a p 
p r o p r i a t e c o w l flap a n d s h u t t e r s e t t i n g s , a n d 
a t t h e m a x i m u m w e i g h t f o r w h i c h c e r t i f i c a 
t i o n i s s o u g h t . 

( b ) A f t e r a l l t e m p e r a t u r e s h a v e s t a b i 
l i z e d , t h e c l i m b s h a l l b e s t a r t e d a t t h e l o w e s t 
p r a c t i c a b l e a l t i t u d e a n d s h a l l b e c o n d u c t e d 
w i t h o n e e n g i n e i n o p e r a t i v e . 

( c ) T h e r e m a i n i n g e n g i n e s s h a l l b e o p e r 
a t e d a t t a k e o f f r p m a n d p o w e r ( o r a t f u l l 
t h r o t t l e w h e n a b o v e t h e t a k e o f f c r i t i c a l a l t i 
t u d e ) f o r t h e s a m e t i m e i n t e r v a l a s t a k e o f f 
p o w e r i s u s e d d u r i n g d e t e r m i n a t i o n o f t h e 
t a k e o f f flight p a t h ( s e e s e c . 7 . 1 1 4 ( a ) ) . 

( d ) A t t h e e n d o f t h e t i m e i n t e r v a l p r e 
s c r i b e d i n p a r a g r a p h ( c ) o f t h i s s e c t i o n t h e 
p o w e r s h a l l b e r e d u c e d t o t h e m a x i m u m c o n 
t i n u o u s p o w e r a n d t h e c l i m b c o n t i n u e d u n t i l 
a t l e a s t 5 m i n u t e s a f t e r t h e o c c u r r e n c e o f t h e 
h i g h e s t t e m p e r a t u r e r e c o r d e d . 

( e ) T h e s p e e d s s h a l l b e t h o s e u s e d d u r i n g 
d e t e r m i n a t i o n o f t h e t a k e o f f flight p a t h 
( s e e s e c . 7 . 1 1 4 ( a ) ) . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 
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7.454 Category B; cooling test procedure. 
Cooling tests shall be conducted on all Cate
gory B rotorcraft in accordance with para
graphs (a) through (e) of this section (see 
sec. 7.452 for climb cooling tests where 
applicable). 

(a) The cooling test shall be commenced 
by stabilizing temperatures while hovering 
in ground effect with necessary power and 
appropriate cowl flaps and shutter settings 
and at the maximum weight for which cer
tification is sought. 

(b) After all temperatures have stabi
lized, the climb shall be started at the lowest 
practicable altitude with takeoff power. 

(c) Takeoff power shall be used for the 
same time interval as takeoff power is used 
during determination of the takeoff flight 
path (see sec. 7.114 (b)). 

(d) At the end of the time interval pre
scribed in paragraph (c) of this section the 
power shall be reduced to the maximum con
tinuous power and the climb continued until 
at least 5 minutes after the occurrence of 
the highest temperature recorded. 

(e) The cooling test shall be conducted at 
an airspeed corresponding to normal opera
tional practice for the configuration being 
tested. However, if it is determined that 
characteristics of the cooling provisions 
make them sensitive to rotorcraft speed, the 
most critical airspeed shall be used, but need 
not exceed the best rate-of-climb speed with 
maximum continuous power. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.455 Hovering cooling test procedures. 
Hovering cooling tests shall be conducted as 
follows: 

(a) At maximum certificated weight or at 
the highest weight at which the rotorcraft 
is capable of hovering, if less than maximum 
certificated weight, at sea level using the 
power required to hover but not exceeding 
maximum continuous power, in the ground 
effect with still wind until at least 5 minutes 
after the occurrence of the highest tempera
ture recorded. 
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(b) With all engines operating at maxi
mum continuous power, the rotorcraft at 
maximum certificated weight, and the alti
tude resulting in zero rate of climb for this 
configuration until at least 5 minutes after 
the occurrence of the highest temperature 
recorded. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

Induction and Exhaust Systems 
7.460 General. 
(a) The engine air induction system shall 

permit supplying the proper quantity of air 
to the engine under all conditions of opera
tion. 

(b) The induction system shall provide air 
for proper fuel metering and mixture dis
tribution with the induction system valves in 
any position. 

(c) Air intakes shall not open either with
in the engine accessory section or other areas 
of the powerplant compartment where 
emergence of backfire flame would consti
tute a fire hazard. 

(d) Each engine shall be provided with an 
alternate air source. 

(e) Alternate air intakes shall be so lo
cated as to preclude the entrance of rain, ice, 
or any other foreign matter. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.461 Induction system deicing and anti-
icing provisions. 

(a) General. The engine air induction 
system shall incorporate means for the pre
vention and elimination of ice accumulations. 

(b) Heat rise. Unless it is demonstrated 
that other means will accomplish the intent 
of paragraph (a) of this section, compliance 
with the following heat-rise provisions shall 
be demonstrated in air free of visible mois
ture at a temp erature of 300 F.: 

(1) Rotorcraft equipped with sea level 
engines employing conventional venturi car
buretors shall have a preheater capable of 
providing a heat rise of 90" F. when the en-
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g i n e s a r e o p e r a t i n g a t 6 0 p e r c e n t o f t h e i r 
m a x i m u m c o n t i n u o u s p o w e r . 

( 2 ) R o t o r c r a f t e q u i p p e d w i t h s e a l e v e l 
e n g i n e s e m p l o y i n g c a r b u r e t o r s w h i c h e m 
b o d y f e a t u r e s t e n d i n g t o r e d u c e t h e p o s s i 
b i l i t y o f i c e f o r m a t i o n s h a l l h a v e a p r e h e a t e r 
c a p a b l e o f p r o v i d i n g a h e a t r i s e o f 7 0 ° F . 
w h e n t h e e n g i n e s a r e o p e r a t i n g a t 6 0 p e r c e n t 
o f t h e i r m a x i m u m c o n t i n u o u s p o w e r . 

( 3 ) R o t o r c r a f t e q u i p p e d w i t h a l t i t u d e 
e n g i n e s e m p l o y i n g c o n v e n t i o n a l v e n t u r i 
c a r b u r e t o r s s h a l l h a v e a p r e h e a t e r c a p a b l e 
o f p r o v i d i n g a h e a t r i s e o f 1 2 0 ° F . w h e n t h e 
e n g i n e s a r e o p e r a t i n g a t 6 0 p e r c e n t o f t h e i r 
m a x i m u m c o n t i n u o u s p o w e r . 

( 4 ) R o t o r c r a f t e q u i p p e d w i t h a l t i t u d e 
e n g i n e s e m p l o y i n g c a r b u r e t o r s w h i c h e m 
b o d y f e a t u r e s t e n d i n g t o r e d u c e t h e p o s s i 
b i l i t y o f i c e f o r m a t i o n s h a l l h a v e a p r e h e a t e r 
c a p a b l e o f p r o v i d i n g a h e a t r i s e o f 1 0 0 ° F . 
w h e n t h e e n g i n e s a r e o p e r a t i n g a t 6 0 p e r c e n t 
o f t h e i r m a x i m u m c o n t i n u o u s p o w e r . 

(New P a r t 7, 21 F . R . 8743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 6 2 Carburetor air preheater design. 
C a r b u r e t o r a i r p r e h e a t e r s h a l l i n c o r p o r a t e 
t h e f o l l o w i n g p r o v i s i o n s : 

( a ) M e a n s s h a l l b e p r o v i d e d t o a s s u r e v e n 
t i l a t i o n o f t h e p r e h e a t e r w h e n t h e e n g i n e i s 
b e i n g o p e r a t e d w i t h c o l d a i r . 

( b ) T h e p r e h e a t e r s h a l l b e c o n s t r u c t e d t o 
p e r m i t i n s p e c t i o n o f e x h a u s t m a n i f o l d p a r t s 
w h i c h i t s u r r o u n d s a n d a l s o t o p e r m i t i n s p e c 
t i o n o f c r i t i c a l p o r t i o n s o f t h e p r e h e a t e r 
i t s e l f . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 6 3 Induction system ducts. I n d u c t i o n 
s y s t e m d u c t s s h a l l i n c o r p o r a t e t h e f o l l o w i n g 
p r o v i s i o n s : 

( a ) I n d u c t i o n s y s t e m d u c t s a h e a d o f t h e 
first s t a g e o f t h e s u p e r c h a r g e r s h a l l b e p r o 
v i d e d w i t h d r a i n s t o p r e v e n t h a z a r d o u s a c 
c u m u l a t i o n s o f f u e l a n d m o i s t u r e i n t h e 
g r o u n d a t t i t u d e . T h e d r a i n s s h a l l n o t d i s 
c h a r g e i n l o c a t i o n s w h i c h m i g h t c a u s e a fire 
h a z a r d . 
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( b ) S u f f i c i e n t s t r e n g t h s h a l l b e i n c o r p o 
r a t e d i n t h e d u c t s t o p r e v e n t i n d u c t i o n s y s 
t e m f a i l u r e s r e s u l t i n g f r o m n o r m a l b a c k f i r e 
c o n d i t i o n s . 

( c ) D u c t s w h i c h a r e c o n n e c t e d t o c o m 
p o n e n t s o f t h e r o t o r c r a f t b e t w e e n w h i c h r e l 
a t i v e m o t i o n c o u l d e x i s t s h a l l i n c o r p o r a t e 
p r o v i s i o n s f o r flexibility. 

( d ) I n d u c t i o n s y s t e m d u c t s w i t h i n a n y 
fire z o n e f o r w h i c h a fire-extinguishing s y s 
t e m i s r e q u i r e d s h a l l b e o f fire-resistant 
c o n s t r u c t i o n . 

Note: F ireproof ducts a r e required in instances in 
which the duct may pass through a firewall. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 4 6 4 Induction system screens. I f i n d u c 
t i o n s y s t e m s c r e e n s a r e e m p l o y e d , t h e y s h a l l 
c o m p l y w i t h t h e f o l l o w i n g p r o v i s i o n s : 

( a ) S c r e e n s s h a l l b e l o c a t e d u p s t r e a m 
f r o m t h e c a r b u r e t o r . 

( b ) S c r e e n s s h a l l n o t b e l o c a t e d i n p o r 
t i o n s o f t h e i n d u c t i o n s y s t e m w h i c h c o n 
s t i t u t e t h e o n l y p a s s a g e t h r o u g h w h i c h a i r 
c a n r e a c h t h e e n g i n e , u n l e s s t h e s c r e e n i s s o 
l o c a t e d t h a t i t c a n b e d e i c e d b y h e a t e d a i r . 

( c ) D e i c i n g o f i n d u c t i o n s y s t e m s c r e e n s 
b y m e a n s o f a l c o h o l a l o n e i n i i e u o f h e a t e d 
a i r s h a l l n o t b e a c c e p t a b l e . 

( d ) I t s h a l l n o t b e p o s s i b l e f o r f u e l t o 
i m p i n g e u p o n t h e s c r e e n s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 6 5 Carburetor air cooling. I n s t a l l a 
t i o n s e m p l o y i n g t w o - s t a g e s u p e r c h a r g e r s 
s h a l l b e p r o v i d e d w i t h m e a n s t o m a i n t a i n t h e 
a i r t e m p e r a t u r e a t t h e i n l e t t o t h e c a r b u r e t o r 
a t o r b e l o w t h e m a x i m u m e s t a b l i s h e d v a l u e . 
D e m o n s t r a t i o n o f c o m p l i a n c e w i t h t h i s p r o 
v i s i o n s h a l l b e a c c o m p l i s h e d i n a c c o r d a n c e 
w i t h s e c t i o n 7 . 4 5 1 . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 6 6 Inter-coolers and after-coolers. I n 
t e r - c o o l e r s a n d a f t e r - c o o l e r s s h a l l b e c a p a b l e 
o f w i t h s t a n d i n g w i t h o u t f a i l u r e a l l v i b r a t i o n , 
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i n e r t i a , a n d a i r p r e s s u r e l o a d s t o w h i c h t h e y 
w o u l d b e s u b j e c t e d i n o p e r a t i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 4 6 7 Exhaust system and installation 
components. 

( a ) General. 
(1) T h e e x h a u s t s y s t e m s h a l l b e c o n 

s t r u c t e d a n d a r r a n g e d t o a s s u r e t h e s a f e 
d i s p o s a l o f e x h a u s t g a s e s w i t h o u t t h e e x i s t 
e n c e o f a fire h a z a r d o r c a r b o n m o n o x i d e 
c o n t a m i n a t i o n o f a i r i n p e r s o n n e l c o m p a r t 
m e n t s . 

( 2 ) U n l e s s a p p r o p r i a t e p r e c a u t i o n s a r e 
t a k e n , e x h a u s t s y s t e m p a r t s s h a l l n o t b e l o 
c a t e d i n h a z a r d o u s p r o x i m i t y t o p o r t i o n s o f 
a n y s y s t e m c a r r y i n g f l a m m a b l e f l u i d s o r v a 
p o r s n o r s h a l l t h e y b e l o c a t e d u n d e r p o r t i o n s 
o f s u c h s y s t e m s w h e r e t h e l a t t e r c o u l d b e 
s u b j e c t t o l e a k a g e . 

(3) A l l r o t o r c r a f t c o m p o n e n t s u p o n 
w h i c h h o t e x h a u s t g a s e s m i g h t i m p i n g e , o r 
w h i c h c o u l d b e s u b j e c t e d t o h i g h t e m p e r a 
t u r e s d u e t o p r o x i m i t y t o e x h a u s t s y s t e m 
p a r t s , s h a l l b e c o n s t r u c t e d o f fireproof m a 
t e r i a l . A l l e x h a u s t s y s t e m c o m p o n e n t s s h a l l 
b e s e p a r a t e d b y m e a n s o f fireproof s h i e l d s 
f r o m a d j a c e n t p o r t i o n s o f t h e r o t o r c r a f t 
w h i c h a r e o u t s i d e t h e e n g i n e c o m p a r t m e n t . 

( 4 ) E x h a u s t g a s e s s h a l l n o t d i s c h a r g e 
i n a m a n n e r t o c a u s e a fire h a z a r d w i t h r e 
s p e c t t o a n y flammable fluid v e n t o r d r a i n . 

(5) E x h a u s t g a s e s s h a l l n o t d i s c h a r g e 
a t a l o c a t i o n w h i c h w i l l c a u s e a g l a r e s e r i 
o u s l y a f f e c t i n g p i l o t v i s i b i l i t y a t n i g h t . 

( 6 ) A l l e x h a u s t s y s t e m c o m p o n e n t s s h a l l 
b e v e n t i l a t e d t o p r e v e n t t h e e x i s t e n c e o f 
p o i n t s o f e x c e s s i v e l y h i g h t e m p e r a t u r e . 

(7) E x h a u s t s h r o u d s s h a l l b e v e n t i l a t e d 
o r i n s u l a t e d t o a v o i d d u r i n g n o r m a l o p e r a 
t i o n a t e m p e r a t u r e s u f f i c i e n t l y h i g h t o i g n i t e 
a n y flammable fluids o r v a p o r s e x t e r n a l t o 
t h e s h r o u d s . 

( b ) Exhaust piping. 
(1) E x h a u s t p i p i n g s h a l l b e c o n s t r u c t e d 

o f m a t e r i a l r e s i s t a n t t o h e a t a n d c o r r o s i o n , 
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a n d s h a l l i n c o r p o r a t e p r o v i s i o n s t o p r e v e n t 
f a i l u r e d u e t o e x p a n s i o n w h e n h e a t e d t o o p e r 
a t i n g t e m p e r a t u r e s . 

( 2 ) E x h a u s t p i p e s s h a l l b e s u p p o r t e d t o 
w i t h s t a n d a l l v i b r a t i o n a n d i n e r t i a l o a d s t o 
w h i c h t h e y w o u l d b e s u b j e c t e d i n o p e r a t i o n . 

(3) P o r t i o n s o f t h e e x h a u s t p i p i n g w h i c h 
a r e c o n n e c t e d t o c o m p o n e n t s b e t w e e n w h i c h 
r e l a t i v e m o t i o n c o u l d e x i s t s h a l l i n c o r p o r a t e 
p r o v i s i o n s f o r flexibility. 

( c ) Exhaust heat exchangers. 
(1) E x h a u s t h e a t e x c h a n g e r s s h a l l b e 

c o n s t r u c t e d a n d i n s t a l l e d t o a s s u r e t h e i r 
a b i l i t y t o w i t h s t a n d w i t h o u t f a i l u r e a l l v i 
b r a t i o n , i n e r t i a , a n d o t h e r l o a d s t o w h i c h 
t h e y w o u l d b e s u b j e c t e d i n o p e r a t i o n . 

( 2 ) E x h a u s t h e a t e x c h a n g e r s s h a l l b e 
c o n s t r u c t e d o f m a t e r i a l s w h i c h a r e s u i t a b l e 
f o r c o n t i n u e d o p e r a t i o n a t h i g h t e m p e r a t u r e s 
a n d w h i c h a r e r e s i s t a n t t o c o r r o s i o n d u e t o 
e l e m e n t s c o n t a i n e d i n e x h a u s t g a s e s . 

(3) P r o v i s i o n s h a l l b e m a d e f o r t h e i n 
s p e c t i o n o f a l l c r i t i c a l p o r t i o n s o f e x h a u s t 
h e a t e x c h a n g e r s . 

( 4 ) E x h a u s t h e a t e x c h a n g e r s s h a l l i n 
c o r p o r a t e c o o l i n g p r o v i s i o n s w h e r e v e r t h e y 
a r e s u b j e c t t o c o n t a c t w i t h e x h a u s t g a s e s . 

(5) E x h a u s t h e a t e x c h a n g e r s o r m u f f s 
s h a l l i n c o r p o r a t e n o s t a g n a n t a r e a s o r l i q u i d 
t r a p s w h i c h w o u l d i n c r e a s e t h e p o s s i b i l i t y o f 
i g n i t i o n o f flammable fluids o r v a p o r s w h i c h 
m i g h t b e p r e s e n t i n c a s e o f f a i l u r e o r m a l 
f u n c t i o n i n g o f c o m p o n e n t s c a r r y i n g flam
m a b l e f l u i d s . 

( d ) Exhaust heating of ventilating air. 
I f a n e x h a u s t h e a t e x c h a n g e r i s u s e d f o r 
h e a t i n g v e n t i l a t i n g a i r u s e d b y p e r s o n n e l , 
a s e c o n d a r y h e a t e x c h a n g e r s h a l l b e p r o v i d e d 
b e t w e e n t h e p r i m a r y e x h a u s t g a s h e a t e x 
c h a n g e r a n d t h e v e n t i l a t i n g a i r s y s t e m , u n 
l e s s i t i s d e m o n s t r a t e d t h a t o t h e r m e a n s u s e d 
p r e c l u d e h a r m f u l c o n t a m i n a t i o n o f t h e v e n 
t i l a t i n g a i r . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 
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P O W E R P L A N T CONTROLS A N D ACCESSORIES 

7.470 Powerplant controls; general. T H E 
PROVISIONS OF SECTION 7.353 SHALL BE APPLICABLE 

TO ALL POWERPLANT CONTROLS WITH RESPECT TO 

LOCATION A N D ARRANGEMENT, A N D THE PROVISIONS 

OF SECTION 7.737 SHALL BE APPLICABLE TO ALL 

POWERPLANT CONTROLS WITH RESPECT TO M A R K I N G . 

ALL FLEXIBLE POWERPLANT CONTROLS SHALL BE OF 

A N APPROVED TYPE. I N ADDITION, ALL POWER-

PLANT CONTROLS SHALL COMPLY WITH THE FOLLOW

I N G : 

( A ) CONTROLS SHALL BE SO LOCATED THAT THEY 

CANNOT BE INADVERTENTLY OPERATED B Y PERSON

NEL ENTERING, LEAVING, OR M A K I N G NORMAL 

MOVEMENTS I N THE COCKPIT. 

( B ) CONTROLS SHALL M A I N T A I N A N Y SET POSI

TION WITHOUT CONSTANT ATTENTION B Y FLIGHT PER

SONNEL. T H E Y SHALL NOT CREEP DUE TO CONTROL 

LOADS OR VIBRATION. 

( C ) CONTROLS SHALL HAVE STRENGTH A N D R I 

GIDITY TO WITHSTAND OPERATING LOADS WITHOUT 

FAILURE A N D WITHOUT EXCESSIVE DEFLECTION. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.471 Throttle and A. D. I. system controls. 
( A ) A SEPARATE THROTTLE CONTROL SHALL BE 

PROVIDED FOR EACH ENGINE. THROTTLE CONTROLS 

SHALL BE GROUPED A N D ARRANGED TO PERMIT 

SEPARATE CONTROL OF EACH ENGINE A N D ALSO SI

MULTANEOUS CONTROL OF ALL ENGINES I N SUCH A 

MANNER THAT PROPER SYNCHRONIZATION OF THE 

POWER OF ALL ENGINES CAN BE READILY ACHIEVED. 

( B ) THROTTLE CONTROLS SHALL AFFORD A POSI

TIVE A N D I M M E D I A T E L Y RESPONSIVE M E A N S OF 

CONTROLLING THE ENGINES. 

( C ) I F A N ANTIDETONANT INJECTION SYSTEM I S 

PROVIDED, THE CONTROL SHALL BE INCORPORATED I N 

THE THROTTLE CONTROLS, EXCEPT THAT A SEPARATE 

CONTROL M A Y BE PROVIDED FOR THE ANTIDET

ONANT INJECTION P U M P . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7.472 Ignition switches. IGN IT ION SWITCHES 

SHALL PROVIDE CONTROL FOR EACH IGNITION CIR

CUIT ON EACH ENGINE. M E A N S SHALL BE PRO

VIDED FOR QUICKLY SHUTTING OFF ALL IGNITION B Y 

THE GROUPING OF SWITCHES OR B Y PROVIDING A 

7 .477 

MASTER IGNITION CONTROL. I F A MASTER IGNITION 

CONTROL I S PROVIDED, A GUARD SHALL BE INCOR

PORATED TO PREVENT INADVERTENT OPERATION OF 

THE CONTROL. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.473 Mixture controls. 
( A ) I F MIXTURE CONTROLS ARE PROVIDED, A SEP

ARATE CONTROL SHALL BE PROVIDED FOR EACH EN

GINE. T H E MIXTURE CONTROLS SHALL BE GROUPED 

A N D ARRANGED TO PERMIT SEPARATE CONTROL OF 

EACH ENGINE A N D ALSO SIMULTANEOUS CONTROL OF 

ALL ENGINES. 

( B ) A N Y INTERMEDIATE POSITION OF THE M I X 

TURE CONTROLS WHICH CORRESPONDS WITH A 

NORMAL OPERATING SETTING SHALL BE PROVIDED 

WITH A M E A N S OF IDENTIFICATION B Y FEEL A N D B Y 

VISION. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.474. Carburetor air preheat controls. 
SEPARATE CARBURETOR AIR PREHEAT CONTROLS 

SHALL BE PROVIDED TO REGULATE THE TEMPERATURE 

OF THE CARBURETOR AIR FOR EACH ENGINE. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.475 Supercharger controls. S U P E R 

CHARGER CONTROLS SHALL BE ACCESSIBLE TO THE 

PILOTS, EXCEPT WHERE A SEPARATE FLIGHT ENGI

NEER STATION WITH A CONTROL PANEL I S PROVIDED, 

I N WHICH CASE THEY SHALL BE ACCESSIBLE TO THE 

FLIGHT ENGINEER. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.476 Rotor brake controls. I T SHALL BE 

PHYSICALLY IMPOSSIBLE TO APPLY INADVERTENTLY 

THE ROTOR BRAKE I N FLIGHT. A M E A N S SHALL BE 

PROVIDED TO WARN THE CREW I F THE ROTOR BRAKE 

HAS NOT BEEN COMPLETELY RELEASED PRIOR TO 

TAKEOFF. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7.477 Powerplant accessories. 
( A ) E N G I N E MOUNTED ACCESSORIES SHALL BE 

OF A TYPE APPROVED FOR INSTALLATION ON THE 

ENGINE INVOLVED, A N D SHALL UTILIZE THE PROVI

SIONS M A D E ON THE ENGINE FOR MOUNTING. 

ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 
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(b) Items of electrical equipment subject 
to arcing or sparking shall be installed in 
such a way as to minimize the possibility of 
their igniting flammable fluids or vapors 
which might be-present. 

(c) If continued rotation of an engine-
driven cabin supercharger or any remote 
accessory driven by the engine will constitute 
a hazard in case malfunctioning occurs, 
means shall be provided to prevent hazard
ous rotation of such accessory without in
terfering with the continued operation of 
the engine. (See also sec. 7.358(c).) 

Note: Hazardous rotat ion may involve considera
tion of mechanical damage or sustained a ir Sows 
which may be dangerous under certa in conditions. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.478 Engine ignition systems. 
(a) Battery ignition systems shall be sup

plemented with a generator which is auto
matically made available as an alternate 
source of electrical energy to permit contin
ued engine operation in the event of the de
pletion of any battery. 

(b) The capacity of batteries and genera
tors shall be sufficient to meet the simultane
ous demands of the engine ignition system 
and the greatest demands of any rotorcraft 
electrical system components which draw 
electrical energy from the same source. 

(1) The design of the engine ignition 
system shall take into consideration the con
dition of an inoperative generator and the 
condition of a completely depleted battery 
when the generator is running at its normal 
operating speed. 

(2) If only one battery is provided, the 
design of the engine ignition system shall 
take into consideration the condition in 
which the battery is completely depleted and 
the generator is operating at idling speed. 

(3) Portions of magneto ground wires 
for separate ignition circuits which lie on 
the engine side of the firewall shall be in
stalled, located, or protected so as to mini
mize the possibility of simultaneous failure 
of two or more wires as a result of mechan
ical damage, electrical faults, etc. 

(4) Ground wires for any engine shall 
not be routed through fire zones, except those 
associated with the engine which the wires 
serve, unless those portions of the wires 
which are located in such fire zones are fire
proof or are protected against the possibility 
of damage by fire in a manner to render them 
fireproof. (See sec. 7.472 for ignition 
switches.) 

(5) Ignition circuits shall be electrically 
independent of all other electrical circuits 
except circuits used for analyzing the opera
tion of the ignition system. 

(c) Means shall be provided to warn flight 
personnel if malfunctioning of any part of 
the electrical system is causing the continu
ous discharging of a battery which is neces
sary for engine ignition. (See sec. 7.472 for 
ignition switches.) 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

Powerplant Fire Protection 
7.480 Designated Are zones. 
(a) Designated fire zones shall comprise 

the following regions: (See also sec. 7.385.) 
(1) Engine power section, 
(2) Engine accessory section, 
(3) Complete powerplant compartments 

in which no isolation is provided between the 
engine power section and the engine acces
sory section, 

(4) Auxiliary power unit compartments, 
and 

(5) Fuel-burning heaters and other com
bustion equipment installations as defined 
by section 7.383. 

(b) Designated fire zones shall be pro
tected from fire by compliance with sections 
7.481 through 7.489. 

Note: F o r Category B r o t o r c r a f t , the powerplant 
fire protect ion provisions a r e intended to insure that 
the main and auxil iary r o t o r s and controls remain op
erable, tha t the essential ro torcra f t s t r u c t u r e remains 
intact , and that the passengers and c r e w a r e otherwise 
protected for a period of a t least 5 minutes a f t er t h e 
s t a r t of an engine fire to permit a controlled autorota -
tive landing. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 
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7 . 4 8 1 Flammable fluids. 
( a ) N o t a n k s o r r e s e r v o i r s w h i c h a r e a p a r t 

o f a s y s t e m c o n t a i n i n g f l a m m a b l e fluids o r 
g a s e s s h a l l b e l o c a t e d i n d e s i g n a t e d fire 
z o n e s , e x c e p t w h e r e t h e fluid c o n t a i n e d , t h e 
d e s i g n o f t h e s y s t e m , t h e m a t e r i a l s u s e d i n 
t h e t a n k a n d i t s s u p p o r t s , t h e s h u t o f f m e a n s , 
a l l c o n n e c t i o n s , l i n e s , a n d c o n t r o l s a r e s u c h 
a s t o p r o v i d e a n e q u a l l y h i g h d e g r e e o f 
s a f e t y . 

( b ) F u e l t a n k s s h a l l b e i s o l a t e d f r o m t h e 
e n g i n e s b y a firewall o r s h r o u d . N o t l e s s 
t h a n o n e - h a l f i n c h o f c l e a r a i r s p a c e s h a l l b e 
p r o v i d e d b e t w e e n a n y t a n k o r r e s e r v o i r a n d 
a firewall o r s h r o u d i s o l a t i n g a d e s i g n a t e d 
fire z o n e , u n l e s s o t h e r e q u i v a l e n t m e a n s a r e 
u s e d t o p r o t e c t a g a i n s t h e a t t r a n s f e r f r o m 
t h e fire z o n e t o t h e flammable fluid. 

( c ) I f a b s o r b e n t m a t e r i a l s a r e l o c a t e d i n 
p r o x i m i t y t o flammable fluid s y s t e m c o m 
p o n e n t s w h i c h m i g h t b e s u b j e c t t o l e a k a g e , 
s u c h m a t e r i a l s s h a l l b e c o v e r e d o r t r e a t e d t o 
p r e v e n t t h e a b s o r p t i o n o f h a z a r d o u s q u a n t i 
t i e s o f fluids. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 8 2 Shutoff means. 
( a ) M e a n s s h a l l b e p r o v i d e d f o r s h u t t i n g 

o f f o r o t h e r w i s e p r e v e n t i n g h a z a r d o u s q u a n 
t i t i e s o f f u e l , o i l , d e i c e r , a n d o t h e r flam
m a b l e fluids f r o m flowing i n t o , w i t h i n , o r 
t h r o u g h a n y d e s i g n a t e d fire z o n e s p e c i f i e d i n 
s e c t i o n 7 . 4 8 0 ( a ) , e x c e p t t h a t m e a n s n e e d n o t 
b e p r o v i d e d t o s h u t o f f flow i n l i n e s f o r m i n g 
a n i n t e g r a l p a r t o f a n e n g i n e . C l o s i n g a n y 
f u e l s h u t o f f v a l v e f o r a n y e n g i n e s h a l l n o t 
a f f e c t m o r e t h a n t h e s e l e c t e d e n g i n e . 

( 1 ) Category A, I t s h a l l b e s h o w n t h a t 
n o h a z a r d o u s q u a n t i t y o f f l a m m a b l e fluid 
c o u l d d r a i n i n t o a n y d e s i g n a t e d fire z o n e 
a f t e r s h u t t i n g o f f h a s b e e n a c c o m p l i s h e d . 
C l o s i n g t h e f u e l s h u t o f f v a l v e f o r a n y e n g i n e 
s h a l l n o t m a k e a n y o f t h e f u e l s u p p l y u n 
a v a i l a b l e t o t h e r e m a i n i n g e n g i n e s . 

( 2 ) Category B. I n i n s t a l l a t i o n s u s i n g 
e n g i n e s o f l e s s t h a n 5 0 0 c u b i c i n c h e s d i s p l a c e 
m e n t , s h u t o f f m e a n s n e e d n o t b e p r o v i d e d 
f o r e n g i n e o i l s y s t e m s . 
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( b ) O p e r a t i o n o f t h e s h u t o f f m e a n s s h a l l 
n o t i n t e r f e r e w i t h t h e s u b s e q u e n t e m e r g e n c y 
o p e r a t i o n o f o t h e r e q u i p m e n t , s u c h a s d e 
c l u t c h i n g t h e e n g i n e f r o m t h e r o t o r d r i v e . 

( c ) T h e s h u t o f f m e a n s s h a l l b e l o c a t e d o u t 
s i d e o f d e s i g n a t e d fire z o n e s , u n l e s s a n 
e q u a l l y h i g h d e g r e e o f s a f e t y i s o t h e r w i s e 
p r o v i d e d ( s e e s e c . 7 . 4 8 1 ) . 

( d ) P r o v i s i o n s h a l l b e m a d e t o g u a r d 
a g a i n s t i n a d v e r t e n t o p e r a t i o n o f t h e s h u t o f f 
m e a n s , a n d t o m a k e i t p o s s i b l e f o r t h e c r e w 
t o r e o p e n t h e s h u t o f f m e a n s i n flight a f t e r i t 
h a s o n c e b e e n c l o s e d . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 4 8 3 Lines and fittings. 
( a ) A l l l i n e s a n d fittings c a r r y i n g f l a m 

m a b l e fluids i n a r e a s s u b j e c t t o e n g i n e fire 
c o n d i t i o n s s h a l l b e fire r e s i s t a n t , e x c e p t a s 
o t h e r w i s e p r o v i d e d i n t h i s s e c t i o n . I f f l e x i b l e 
h o s e i s u s e d , t h e a s s e m b l y o f h o s e a n d e n d 
f i t t i n g s s h a l l b e o f a n a p p r o v e d t y p e . T h e 
p r o v i s i o n s o f t h i s p a r a g r a p h s h a l l n o t a p p l y 
t o t h o s e l i n e s a n d fittings w h i c h f o r m a n 
i n t e g r a l p a r t o f t h e e n g i n e . 

( b ) V e n t a n d d r a i n l i n e s a n d t h e i r fittings 
s h a l l b e s u b j e c t t o t h e p r o v i s i o n s o f p a r a 
g r a p h ( a ) o f t h i s s e c t i o n u n l e s s a f a i l u r e o f 
s u c h l i n e o r fitting w i l l n o t r e s u l t i n , o r a d d 
t o , a fire h a z a r d . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7-4 , 24 F . R . 7074, 
Sept. 1, 1959, effective Oct. 1, 1959.) 

7 . 4 8 4 Fire-extinguishing systems. 
( a ) General. 

( 1 ) F i r e - e x t i n g u i s h i n g s y s t e m s s h a l l b e 
p r o v i d e d t o s e r v e a l l d e s i g n a t e d fire z o n e s 
e x c e p t t h a t s u c h s y s t e m s n e e d n o t b e p r o 
v i d e d o n C a t e g o r y B r o t o r c r a f t e m p l o y i n g 
e n g i n e s o f 1 , 5 0 0 c u b i c i n c h e s o r l e s s d i s p l a c e 
m e n t . 

( 2 ) O n m u l t i e n g i n e r o t o r c r a f t , t h e fire-
e x t i n g u i s h i n g s y s t e m , t h e q u a n t i t y o f e x t i n 
g u i s h i n g a g e n t , a n d t h e r a t e o f d i s c h a r g e 
s h a l l b e s u c h a s t o p r o v i d e t w o a d e q u a t e d i s 
c h a r g e s . I t s h a l l b e p o s s i b l e t o d i r e c t b o t h 
d i s c h a r g e s t o a n y m a i n e n g i n e i n s t a l l a t i o n . 
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I n d i v i d u a l " o n e - s h o t " s y s t e m s s h a l l b e a c 
c e p t a b l e i n t h e c a s e o f a u x i l i a r y p o w e r u n i t s , 
f u e l - b u r n i n g h e a t e r s , a n d o t h e r c o m b u s t i o n 
e q u i p m e n t . O n s i n g l e - e n g i n e r o t o r c r a f t , t h e 
q u a n t i t y o f e x t i n g u i s h i n g a g e n t a n d t h e r a t e 
o f d i s c h a r g e s h a l l b e s u c h a s t o p r o v i d e o n e 
a d e q u a t e d i s c h a r g e f o r t h e e n g i n e c o m p a r t 
m e n t . 

(3) T h e fire-extinguishing s y s t e m f o r a 
p o w e r p l a n t s h a l l b e c a p a b l e o f p r o t e c t i n g 
s i m u l t a n e o u s l y a l l z o n e s o f t h e p o w e r p l a n t 
c o m p a r t m e n t f o r w h i c h p r o t e c t i o n i s p r o 
v i d e d . 

( b ) Fire-extinguishing agents. 
(1) E x t i n g u i s h i n g a g e n t s e m p l o y e d 

s h a l l b e m e t h y l b r o m i d e , c a r b o n d i o x i d e , o r 
a n y o t h e r a g e n t w h i c h h a s b e e n s h o w n t o 
p r o v i d e e q u i v a l e n t e x t i n g u i s h i n g a c t i o n . 

( 2 ) I f m e t h y l b r o m i d e , c a r b o n d i o x i d e , 
o r a n y o t h e r t o x i c e x t i n g u i s h i n g a g e n t i s e m 
p l o y e d , p r o v i s i o n s h a l l b e m a d e t o p r e v e n t t h e 
e n t r a n c e o f h a r m f u l c o n c e n t r a t i o n s o f f l u i d 
o r fluid v a p o r s i n t o a n y p e r s o n n e l c o m p a r t 
m e n t e i t h e r d u e t o l e a k a g e d u r i n g n o r m a l o p 
e r a t i o n o f t h e r o t o r c r a f t o r a s a r e s u l t o f 
d i s c h a r g i n g t h e fire e x t i n g u i s h e r o n t h e 
g r o u n d o r i n flight e v e n t h o u g h a d e f e c t m a y 
e x i s t i n t h e e x t i n g u i s h i n g s y s t e m . C o m p l i 
a n c e w i t h t h i s r e q u i r e m e n t s h a l l b e d e m o n 
s t r a t e d b y a p p r o p r i a t e t e s t s . 

(3) I f a m e t h y l b r o m i d e s y s t e m i s p r o 
v i d e d , t h e c o n t a i n e r s s h a l l b e c h a r g e d w i t h a 
d r y a g e n t a n d s h a l l b e s e a l e d b y t h e fire e x 
t i n g u i s h e r m a n u f a c t u r e r o r b y a n y o t h e r 
p a r t y e m p l o y i n g a p p r o p r i a t e r e c h a r g i n g 
e q u i p m e n t . 

( c ) Extinguishing agent container pres
sure relief. E x t i n g u i s h i n g a g e n t c o n t a i n e r s 
s h a l l b e p r o v i d e d w i t h a p r e s s u r e r e l i e f t o 
p r e v e n t b u r s t i n g o f t h e c o n t a i n e r d u e t o e x 
c e s s i v e i n t e r n a l p r e s s u r e s . T h e f o l l o w i n g 
p r o v i s i o n s s h a l l a p p l y : 

(1) T h e d i s c h a r g e l i n e f r o m t h e r e l i e f 
c o n n e c t i o n s h a l l t e r m i n a t e o u t s i d e t h e r o t o r 
c r a f t i n a l o c a t i o n c o n v e n i e n t f o r i n s p e c t i o n 
o n t h e g r o u n d . 

( 2 ) A n i n d i c a t o r s h a l l b e p r o v i d e d a t t h e 
d i s c h a r g e e n d o f t h e l i n e t o p r o v i d e a v i s u a l 

i n d i c a t i o n w h e n t h e c o n t a i n e r h a s d i s 
c h a r g e d . 

( d ) Extinguishing agent container com
partment temperature. U n d e r a l l c o n d i t i o n s 
i n w h i c h t h e r o t o r c r a f t i s i n t e n d e d f o r o p 
e r a t i o n , t h e t e m p e r a t u r e r a n g e o f t h e e x t i n 
g u i s h i n g a g e n t c o n t a i n e r s s h a l l b e m a i n 
t a i n e d t o a s s u r e t h a t t h e p r e s s u r e i n t h e c o n 
t a i n e r s c a n n e i t h e r f a l l b e l o w t h e m i n i m u m 
n e c e s s a r y t o p r o v i d e a n a d e q u a t e r a t e o f e x 
t i n g u i s h i n g a g e n t d i s c h a r g e n o r r i s e a b o v e 
a s a f e l i m i t s o t h a t t h e s y s t e m w i l l n o t b e 
p r e m a t u r e l y d i s c h a r g e d . 

( e ) Fire-extinguishing system materials. 
M a t e r i a l s i n t h e fire-extinguishing s y s t e m 
s h a l l n o t r e a c t c h e m i c a l l y w i t h t h e e x t i n 
g u i s h i n g a g e n t s o a s t o c o n s t i t u t e a h a z a r d . 
A l l c o m p o n e n t s o f t h e fire-extinguishing s y s 
t e m s l o c a t e d i n e n g i n e c o m p a r t m e n t s s h a l l b e 
c o n s t r u c t e d o f f i r e p r o o f m a t e r i a l s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.485 Fire-detector systems. Q u i c k - a c t 
i n g fire d e t e c t o r s o f a n a p p r o v e d t y p e s h a l l 
b e p r o v i d e d i n a l l d e s i g n a t e d fire z o n e s , e x 
c e p t o n C a t e g o r y B r o t o r c r a f t e m p l o y i n g 
e n g i n e s o f 9 0 0 c u b i c i n c h e s o r l e s s d i s p l a c e 
m e n t . T h e fire d e t e c t o r s s h a l l b e s u f f i c i e n t 
i n n u m b e r a n d l o c a t i o n t o a s s u r e p r o m p t 
d e t e c t i o n o f fire i n s u c h z o n e s . F i r e d e t e c t o r s 
s h a l l c o m p l y w i t h t h e f o l l o w i n g p r o v i s i o n s : 

( a ) F i r e d e t e c t o r s s h a l l b e c o n s t r u c t e d 
a n d i n s t a l l e d t o a s s u r e t h e i r a b i l i t y t o r e s i s t 
w i t h o u t f a i l u r e a l l v i b r a t i o n , i n e r t i a , a n d 
o t h e r l o a d s t o w h i c h t h e y w o u l d b e s u b j e c t e d 
i n o p e r a t i o n . 

( b ) F i r e d e t e c t o r s s h a l l b e u n a f f e c t e d b y 
e x p o s u r e t o o i l , w a t e r , o r o t h e r f l u i d s o r 
f u m e s w h i c h m i g h t b e p r e s e n t . 

( c ) M e a n s s h a l l b e p r o v i d e d t o p e r m i t t h e 
c r e w t o c h e c k i n flight t h e f u n c t i o n i n g o f t h e 
e l e c t r i c a l c i r c u i t a s s o c i a t e d w i t h t h e fire-
d e t e c t o r s y s t e m . 

( d ) W i r i n g a n d o t h e r c o m p o n e n t s o f t h e 
fire-detector s y s t e m s w h i c h a r e l o c a t e d i n 
e n g i n e c o m p a r t m e n t s s h a l l b e o f fire-resist
a n t c o n s t r u c t i o n . 
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( e ) D e t e c t o r s y s t e m c o m p o n e n t s f o r a n y 
fire z o n e s h a l l n o t p a s s t h r o u g h o t h e r fire 
z o n e s , u n l e s s t h e y a r e p r o t e c t e d a g a i n s t t h e 
p o s s i b i l i t y o f f a l s e w a r n i n g s r e s u l t i n g f r o m 
fires i n z o n e s t h r o u g h w h i c h t h e y p a s s . T h i s 
r e q u i r e m e n t s h a l l n o t b e a p p l i c a b l e w i t h r e 
s p e c t t o z o n e s w h i c h a r e s i m u l t a n e o u s l y p r o 
t e c t e d b y t h e s a m e d e t e c t o r a n d e x t i n g u i s h 
i n g s y s t e m s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.486 Firewalls. E n g i n e s s h a l l b e i s o 
l a t e d f r o m p e r s o n n e l c o m p a r t m e n t s b y 
m e a n s o f firewalls, s h r o u d s , o r o t h e r e q u i v 
a l e n t m e a n s . T h e y s h a l l b e s i m i l a r l y i s o 
l a t e d f r o m t h e s t r u c t u r e , c o n t r o l s , r o t o r 
m e c h a n i s m , a n d o t h e r p a r t s e s s e n t i a l t o c o n 
t r o l l e d flight a n d l a n d i n g o f t h e r o t o r c r a f t ; 
u n l e s s s u c h p a r t s a r e p r o t e c t e d i n a c c o r d 
a n c e w i t h t h e p r o v i s i o n s o f s e c t i o n 7.384. A H 
a u x i l i a r y p o w e r u n i t s , f u e l - b u r n i n g h e a t e r s , 
a n d o t h e r c o m b u s t i o n e q u i p m e n t w h i c h a r e 
i n t e n d e d f o r o p e r a t i o n i n flight s h a l l b e i s o 
l a t e d f r o m t h e r e m a i n d e r o f t h e r o t o r c r a f t 
b y m e a n s o f firewalls, s h r o u d s , o r o t h e r 
e q u i v a l e n t m e a n s . I n c o m p l y i n g w i t h t h e 
p r o v i s i o n s o f t h i s s e c t i o n , a c c o u n t s h a l l b e 
t a k e n o f t h e p r o b a b l e p a t h o f a fire a s a f 
f e c t e d b y t h e a i r f l o w i n n o r m a l flight a n d i n 
a u t o r o t a t i o n . T h e f o l l o w i n g s h a l l a p p l y : 

( a ) F i r e w a l l s a n d s h r o u d s s h a l l b e c o n 
s t r u c t e d i n s u c h a m a n n e r t h a t n o h a z a r d o u s 
q u a n t i t y o f a i r , fluids, o r flame c a n p a s s f r o m 
t h e e n g i n e c o m p a r t m e n t t o o t h e r p o r t i o n s o f 
t h e r o t o r c r a f t . 

( b ) A l l o p e n i n g s i n t h e firewall o r s h r o u d 
s h a l l b e s e a l e d w i t h c l o s e - f i t t i n g fireproof 
g r o m m e t s , b u s h i n g s , o r firewall fittings. 

( c ) F i r e w a l l s a n d s h r o u d s s h a l l b e c o n 
s t r u c t e d o f fireproof m a t e r i a l a n d s h a l l b e 
p r o t e c t e d a g a i n s t c o r r o s i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.487 Cowling. 
( a ) C o w l i n g o r e n g i n e c o m p a r t m e n t c o v 

e r i n g s h a l l b e c o n s t r u c t e d a n d s u p p o r t e d s o 
a s t o m a k e i t c a p a b l e o f r e s i s t i n g a l l v i b r a 

t i o n , i n e r t i a , a n d a i r l o a d s t o w h i c h i t w o u l d 
b e s u b j e c t e d i n o p e r a t i o n . 

( b ) C o w l i n g s h a l l h a v e d r a i n a g e a n d v e n 
t i l a t i o n p r o v i s i o n s a s p r e s c r i b e d i n s e c t i o n 
7.489. 

( c ) O n r o t o r c r a f t e q u i p p e d w i t h a d i a 
p h r a g m [ t o i s o l a t e t h e e n g i n e p o w e r s e c 
t i o n f r o m t h e e n g i n e a c c e s s o r y s e c t i o n ] , t h e 
p a r t s o f t h e a c c e s s o r y s e c t i o n c o w l i n g w h i c h 
m i g h t b e s u b j e c t t o flame i n t h e e v e n t o f a 
fire i n t h e e n g i n e p o w e r s e c t i o n o f t h e p o w e r -
p l a n t s h a l l b e c o n s t r u c t e d o f fireproof m a t e 
r i a l a n d s h a l l c o m p l y w i t h t h e p r o v i s i o n s o f 
s e c t i o n 7.486. 

( d ) T h o s e p o r t i o n s o f t h e c o w l i n g o r e n 
g i n e c o m p a r t m e n t c o v e r i n g w h i c h w o u l d b e 
s u b j e c t e d t o h i g h t e m p e r a t u r e s d u e t o t h e i r 
p r o x i m i t y t o e x h a u s t s y s t e m p a r t s o r e x 
h a u s t g a s i m p i n g e m e n t s h a l l b e c o n s t r u c t e d 
o f fireproof m a t e r i a l . 

( e ) C a t e g o r y A : T h e r o t o r c r a f t s h a l l b e 
s o d e s i g n e d a n d c o n s t r u c t e d t h a t fire o r i g i 
n a t i n g i n a n y fire z o n e c a n n o t e n t e r , e i t h e r 
t h r o u g h o p e n i n g s o r b y b u r n i n g t h r o u g h e x 
t e r n a l s k i n , i n t o a n y o t h e r z o n e o r r e g i o n 
w h e r e s u c h fire w o u l d c r e a t e a d d i t i o n a l h a z 
a r d s . I f t h e r o t o r c r a f t i s p r o v i d e d w i t h a r e 
t r a c t a b l e l a n d i n g g e a r , t h i s p r o v i s i o n s h a l l 
a p p l y w i t h t h e l a n d i n g g e a r r e t r a c t e d . F i r e 
p r o o f m a t e r i a l s s h a l l b e u s e d f o r a l l s k i n 
a r e a s w h i c h m i g h t b e s u b j e c t e d t o flame i n 
t h e e v e n t o f a fire o r i g i n a t i n g i n t h e e n g i n e 
p o w e r o r a c c e s s o r y s e c t i o n s . 

(New P a r t 7, 21 F . R . .3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962. ) 

7.489 Drainage and ventilation of fire 
zones. 

( a ) C o m p l e t e d r a i n a g e o f a l l p o r t i o n s o f 
d e s i g n a t e d fire z o n e s s h a l l b e p r o v i d e d t o 
m i n i m i z e t h e h a z a r d s r e s u l t i n g f r o m f a i l u r e 
o r m a l f u n c t i o n i n g o f c o m p o n e n t s c o n t a i n i n g 
flammable fluids. T h e d r a i n a g e p r o v i s i o n s 
s h a l l b e e f f e c t i v e u n d e r c o n d i t i o n s e x p e c t e d 
t o p r e v a i l w h e n d r a i n a g e i s n e e d e d a n d s h a l l 
b e s o a r r a n g e d t h a t t h e d i s c h a r g e d fluid w i l l 
n o t c a u s e a n a d d i t i o n a l fire h a z a r d . 
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( b ) A l l d e s i g n a t e d fire z o n e s s h a l l b e v e n 
t i l a t e d t o p r e v e n t t h e a c c u m u l a t i o n o f flam
m a b l e v a p o r s . V e n t i l a t i o n o p e n i n g s s h a l l 
n o t b e p l a c e d i n l o c a t i o n s w h i c h w o u l d p e r 
m i t t h e e n t r a n c e o f flammable fluids, v a p o r s , 
o r flame f r o m o t h e r z o n e s . T h e v e n t i l a t i o n 
p r o v i s i o n s s h a l l b e s o a r r a n g e d t h a t t h e d i s 
c h a r g e d v a p o r s w i l l n o t c a u s e a n a d d i t i o n a l 
fire h a z a r d . 

CAM 7 

( c ) C a t e g o r y A : E x c e p t w i t h r e s p e c t t o 
t h e e n g i n e p o w e r s e c t i o n o f t h e p o w e r p l a n t 
c o m p a r t m e n t , p r o v i s i o n s h a l l b e m a d e t o p e r 
m i t t h e c r e w t o s h u t o f f s o u r c e s o f f o r c e d 
v e n t i l a t i o n i n a n y fire z o n e , u n l e s s t h e 
a m o u n t o f e x t i n g u i s h i n g a g e n t a n d r a t e o f 
d i s c h a r g e a r e b a s e d o n m a x i m u m a i r f l o w 
t h r o u g h t h e z o n e . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 

Subpart F—Equipment 

G e n e r a l 

7 . 6 0 0 Scope. T h e r e q u i r e d b a s i c e q u i p 
m e n t a s p r e s c r i b e d i n t h i s s u b p a r t i s t h e m i n 
i m u m w h i c h s h a l l b e i n s t a l l e d i n t h e r o t o r 
c r a f t f o r c e r t i f i c a t i o n . S u c h a d d i t i o n a l 
e q u i p m e n t a s i s n e c e s s a r y f o r a s p e c i f i c t y p e 
o f o p e r a t i o n i s p r e s c r i b e d i n t h e o p e r a t i n g 
r u l e s o f t h e r e g u l a t i o n s i n t h i s s u b c h a p t e r . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 6 0 1 Functional and installational re
quirements. E a c h i t e m o f e q u i p m e n t i n 
s t a l l e d i n a r o t o r c r a f t s h a l l b e : 

( a ) O f a t y p e a n d d e s i g n a p p r o p r i a t e t o 
p e r f o r m i t s i n t e n d e d f u n c t i o n : 

( b ) L a b e l e d a s t o i t s i d e n t i f i c a t i o n , f u n c 
t i o n , o r o p e r a t i o n a l l i m i t a t i o n s , o r a n y c o m 
b i n a t i o n o f t h e s e , w h i c h e v e r i s a p p l i c a b l e ; 

( c ) I n s t a l l e d i n a c c o r d a n c e w i t h s p e c i f i e d 
l i m i t a t i o n s o f t h e e q u i p m e n t ; a n d 

( d ) D e m o n s t r a t e d t o f u n c t i o n p r o p e r l y i n 
t h e r o t o r c r a f t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 6 0 2 Required basic equipment. T h e 
e q u i p m e n t l i s t e d i n s e c t i o n s 7 . 6 0 3 t h r o u g h 
7 . 6 0 5 s h a l l b e t h e r e q u i r e d b a s i c e q u i p m e n t . 
( S e e s e c . 7 . 6 0 0 . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 6 0 3 Flight and navigational instru
ments. ( S e e s e c . 7 . 6 1 2 f o r i n s t a l l a t i o n r e 
q u i r e m e n t s . ) 

( a ) A i r s p e e d i n d i c a t i n g s y s t e m . 

( b ) A l t i m e t e r ( s e n s i t i v e ) . 
( c ) C l o c k ( s w e e p - s e c o n d ) . 
( d ) F r e e - a i r t e m p e r a t u r e i n d i c a t o r . 
( e ) G y r o s c o p i c b a n k a n d p i t c h i n d i c a t o r 

( n o n - t u m b l i n g t y p e ) . 
( f ) G y r o s c o p i c r a t e - o f - t u r n i n d i c a t o r 

( w i t h b a n k i n d i c a t o r ) . 
( g ) G y r o s c o p i c d i r e c t i o n i n d i c a t o r . 
( h ) M a g n e t i c d i r e c t i o n i n d i c a t o r . 
( i ) R a t e - o f - c l i m b i n d i c a t o r ( v e r t i c a l 

s p e e d ) . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 6 0 4 Powerplant instruments. ( S e e s e c . 
7 . 6 1 3 f o r i n s t a l l a t i o n r e q u i r e m e n t s . ) 

( a ) C a r b u r e t o r a i r t e m p e r a t u r e i n d i c a t o r 
f o r e a c h e n g i n e . 

( b ) C y l i n d e r h e a d t e m p e r a t u r e i n d i c a t o r 
f o r e a c h a i r - c o o l e d e n g i n e , o r c o o l a n t t e m 
p e r a t u r e i n d i c a t o r f o r e a c h l i q u i d - c o o l e d 
e n g i n e . 

( c ) C a t e g o r y A : A n i n d i v i d u a l f u e l p r e s 
s u r e i n d i c a t o r f o r e a c h e n g i n e a n d e i t h e r a n 
i n d e p e n d e n t w a r n i n g d e v i c e f o r e a c h e n g i n e 
o r a m a s t e r w a r n i n g d e v i c e f o r a l l e n g i n e s 
w i t h m e a n s f o r i s o l a t i n g t h e i n d i v i d u a l w a r n 
i n g c i r c u i t f r o m t h e m a s t e r w a r n i n g d e v i c e . 

( d ) C a t e g o r y B : A n i n d i v i d u a l f u e l p r e s 
s u r e i n d i c a t o r f o r e a c h e n g i n e . 

( e ) F u e l q u a n t i t y i n d i c a t o r f o r e a c h f u e l 
t a n k . ( S e e s e c . 7 . 4 3 7 . ) 

E ( f ) A w a r n i n g d e v i c e t o i n d i c a t e l o w f u e l 
i n e a c h t a n k i f a n e n g i n e c a n b e s u p p l i e d 
w i t h f u e l f r o m m o r e t h a n o n e t a n k . T h e f u e l 
i n a n y t a n k s h a l l b e c o n s i d e r e d t o b e l o w i f 
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a five-minute u s a b l e f u e l s u p p l y r e m a i n s 
w h e n t h e r o t o r c r a f t i s i n t h e m o s t a d v e r s e 
c o n d i t i o n , f r o m t h e s t a n d p o i n t o f f u e l f e e d 
f r o m t h a t t a n k , w h e t h e r o r n o t t h a t c o n d i 
t i o n c a n b e s u s t a i n e d f o r five m i n u t e s . ] 

( g ) M a n i f o l d p r e s s u r e i n d i c a t o r f o r e a c h 
e n g i n e , i f a l t i t u d e e n g i n e s a r e u s e d . 

( h ) C a t e g o r y A : A n i n d i v i d u a l o i l p r e s 
s u r e i n d i c a t o r f o r e a c h e n g i n e a n d e i t h e r a n 
i n d e p e n d e n t w a r n i n g d e v i c e f o r e a c h e n g i n e 
o r a m a s t e r w a r n i n g d e v i c e f o r a l l e n g i n e s 
w i t h m e a n s f o r i s o l a t i n g t h e i n d i v i d u a l w a r n 
i n g c i r c u i t f r o m t h e m a s t e r w a r n i n g d e v i c e . 

( i ) C a t e g o r y B : A n i n d i v i d u a l o i l p r e s s u r e 
i n d i c a t o r f o r e a c h e n g i n e . 

( j ) O i l p r e s s u r e w a r n i n g d e v i c e f o r e a c h 
p r e s s u r e - l u b r i c a t e d g e a r b o x t o i n d i c a t e 
w h e n t h e o i l p r e s s u r e f a l l s b e l o w a s a f e 
v a l u e . 

( k ) O i l q u a n t i t y i n d i c a t o r f o r e a c h o i l 
t a n k a n d e a c h r o t o r d r i v e g e a r b o x , i f l u b r i 
c a n t i s s e l f - c o n t a i n e d . ( S e e s e c . 7 . 6 1 3 ( d ) . ) 

( 1 ) O i l t e m p e r a t u r e i n d i c a t o r f o r e a c h 
e n g i n e . 

[ ( m ) O i l t e m p e r a t u r e w a r n i n g d e v i c e t o 
i n d i c a t e w h e n t h e o i l t e m p e r a t u r e e x c e e d s a 
s a f e v a l u e i n e a c h m a i n r o t o r d r i v e g e a r b o x , 
i n c l u d i n g t h o s e g e a r b o x e s e s s e n t i a l t o r o t o r 
p h a s i n g , h a v i n g a n o i l s y s t e m i n d e p e n d e n t 
o f t h e e n g i n e o i l s y s t e m . ] 

( n ) T a c h o m e t e r f o r e a c h e n g i n e . ( T h e s e 
t a c h o m e t e r s m a y b e c o m b i n e d i n a s i n g l e 
i n s t r u m e n t w i t h t h a t r e q u i r e d b y p a r a g r a p h 
( o ) o f t h i s s e c t i o n , e x c e p t t h a t s u c h a n i n 
s t r u m e n t s h a l l i n d i c a t e r o t o r r p m d u r i n g 
a u t o r o t a t i o n . ) 

( o ) T a c h o m e t e r ( s ) t o i n d i c a t e r o t o r r p m 
o f t h e m a i n r o t o r ( s ) , o r f o r e a c h m a i n r o t o r , 
t h e s p e e d o f w h i c h c a n v a r y a p p r e c i a b l y w i t h 
r e s p e c t t o a n o t h e r m a i n r o t o r . 

( p ) C a t e g o r y A : F i r e - w a r n i n g i n d i c a t o r s . 
( S e e s e c . 7 . 4 8 5 . ) 

( q ) C a t e g o r y B : F i r e - w a r n i n g i n d i c a t o r s 
w h e n fire d e t e c t i o n i s r e q u i r e d . ( S e e s e c . 
7 . 4 8 5 . ) 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

7.606 

7 . 6 0 5 Miscellaneous equipment. T h e r e 
s h a l l b e i n s t a l l e d : 

( a ) A p p r o v e d s e a t s f o r a l l o c c u p a n t s . 
( S e e s e c . 7 . 3 5 5 . ) 

( b ) A p p r o v e d i n d i v i d u a l s a f e t y b e l t s f o r 
a l l o c c u p a n t s . ( S e e s e c . 7 . 6 4 3 . ) 

( c ) M a s t e r s w i t c h a r r a n g e m e n t f o r e l e c 
t r i c a l c i r c u i t s o t h e r t h a n i g n i t i o n . ( S e e s e c . 
7 . 6 2 2 ( c ) . ) 

( d ) S o u r c e ( s ) o f e l e c t r i c a l e n e r g y . ( S e e 
s e c . 7 . 6 2 0 . ) 

( e ) E l e c t r i c a l p r o t e c t i v e d e v i c e s . ( S e e 
s e c . 7 . 6 2 4 . ) 

( f ) H a n d fire e x t i n g u i s h e r s . ( S e e s e e s . 
7 . 3 8 0 ( a ) a n d 7 . 3 8 1 ( e ) a n d ( f ) . ) 

( g ) W i n d s h i e l d w i p e r o r e q u i v a l e n t f o r 
e a c h p i l o t s t a t i o n . ( S e e s e c . 7 . 3 5 1 ( b ) . ) 

( h ) R a d i o c o m m u n i c a t i o n s y s t e m ( t w o -
w a y . ) 

( i ) I g n i t i o n s w i t c h f o r e a c h a n d a l l e n 
g i n e s . ( S e e s e c . 7 . 4 7 2 . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 6 0 6 . Equipment, systems, and installa
tions. 

( a ) Functioning and reliability. A l l 
e q u i p m e n t , s y s t e m s , a n d i n s t a l l a t i o n s , t h e 
f u n c t i o n i n g o f w h i c h i s n e c e s s a r y i n s h o w i n g 
c o m p l i a n c e w i t h t h e r e g u l a t i o n s i n t h i s s u b 
c h a p t e r , s h a l l b e d e s i g n e d a n d i n s t a l l e d t o 
i n s u r e t h a t t h e y w i l l p e r f o r m t h e i r i n t e n d e d 
f u n c t i o n s r e l i a b l y u n d e r a l l r e a s o n a b l y f o r e 
s e e a b l e o p e r a t i n g c o n d i t i o n s . 

( b ) Hazards. A l l e q u i p m e n t , s y s t e m s , a n d 
i n s t a l l a t i o n s s h a l l b e d e s i g n e d t o s a f e g u a r d 
a g a i n s t h a z a r d s t o t h e r o t o r c r a f t i n t h e e v e n t 
o f t h e i r m a l f u n c t i o n i n g o r f a i l u r e . 

( c ) Category A; power supply. W h e r e a n 
i n s t a l l a t i o n , t h e f u n c t i o n i n g o f w h i c h i s n e c 
e s s a r y i n s h o w i n g c o m p l i a n c e w i t h t h e r e g u 
l a t i o n s i n t h i s s u b c h a p t e r , r e q u i r e s a p o w e r 
s u p p l y , s u c h i n s t a l l a t i o n s h a l l b e c o n s i d e r e d 
a n e s s e n t i a l l o a d o n t h e p o w e r s u p p l y , a n d 
t h e p o w e r s o u r c e s a n d t h e s y s t e m s h a l l b e 
c a p a b l e o f s u p p l y i n g t h e f o l l o w i n g p o w e r 
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l o a d s i n p r o b a b l e o p e r a t i n g c o m b i n a t i o n s 
a n d f o r p r o b a b l e d u r a t i o n s : 

( 1 ) A l l l o a d s c o n n e c t e d t o t h e s y s t e m 
w i t h t h e s y s t e m f u n c t i o n i n g n o r m a l l y . 

( 2 ) A l l e s s e n t i a l l o a d s a f t e r f a i l u r e o f 
a n y o n e p r i m e m o v e r , p o w e r c o n v e r t e r , o r 
e n e r g y s t o r a g e d e v i c e . 

( 3 ) A l l e s s e n t i a l l o a d s a f t e r f a i l u r e o f 
a n y o n e e n g i n e o n t w o - o r t h r e e - e n g i n e r o t o r 
c r a f t , o r a f t e r f a i l u r e o f a n y t w o e n g i n e s o n 
r o t o r c r a f t w i t h f o u r o r m o r e e n g i n e s . 

( 4 ) I n d e t e r m i n i n g t h e p r o b a b l e o p e r a t 
i n g c o m b i n a t i o n s a n d d u r a t i o n s o f e s s e n t i a l 
l o a d s f o r t h e p a r t i a l p o w e r f a i l u r e c o n d i t i o n s 
p r e s c r i b e d i n s u b p a r a g r a p h s ( 2 ) a n d ( 3 ) o f 
t h i s p a r a g r a p h , i t s h a l l b e p e r m i s s i b l e t o a s 
s u m e t h a t t h e p o w e r l o a d s a r e r e d u c e d i n 
a c c o r d a n c e w i t h a m o n i t o r i n g p r o c e d u r e 
w h i c h i s c o n s i s t e n t w i t h s a f e t y i n t h e t y p e s o f 
o p e r a t i o n s a u t h o r i z e d . I f a p a r t i c u l a r l o a d 
i s n o t r e q u i r e d t o m a i n t a i n c o n t r o l l e d f l i g h t , 
i t n e e d n o t b e c o n s i d e r e d f o r t h e t w o - e n g i n e -
i n o p e r a t i v e c o n d i t i o n o n r o t o r c r a f t w i t h f o u r 
o r m o r e e n g i n e s a s p r e s c r i b e d i n s u b p a r a 
g r a p h ( 3 ) o f t h i s p a r a g r a p h . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

I n s t r u m e n t s ; I n s t a l l a t i o n 

7 . 6 1 0 General. T h e p r o v i s i o n s o f s e c t i o n s 
7 . 6 1 1 t h r o u g h 7 . 6 1 3 s h a l l a p p l y t o t h e i n s t a l 
l a t i o n o f i n s t r u m e n t s i n r o t o r c r a f t . 

Note: I t may be necessary to duplicate certain in
s t r u m e n t s a t two or m o r e crew stat ions to meet the 
instrument visibility requirements prescribed in sec
tion 7.611, o r when required by t h e operating rules of 
the regulat ions in this subchapter for reliability or 
cros s check purposes in part icu lar types of operations. 
In this case independent operat ing systems a r e r e 
quired in accordance • with the provisions of section 
7.612(f) . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 6 1 1 Arrangement and visibility of in
strument installations. 

( a ) F l i g h t , n a v i g a t i o n , a n d p o w e r p l a n t i n 
s t r u m e n t s f o r u s e b y e a c h p i l o t s h a l l b e 

p l a i n l y v i s i b l e t o h i m f r o m h i s s t a t i o n w i t h 
t h e m i n i m u m p r a c t i c a b l e d e v i a t i o n f r o m h i s 
n o r m a l p o s i t i o n a n d l i n e o f v i s i o n w h e n h e 
i s l o o k i n g o u t a n d f o r w a r d a l o n g t h e flight 
p a t h . 

( b ) T h e r e q u i r e d i n s t r u m e n t s c o n s i s t i n g 
o f t h e a i r s p e e d i n d i c a t o r , g y r o s c o p i c d i r e c 
t i o n i n d i c a t o r , g y r o s c o p i c b a n k a n d p i t c h i n 
d i c a t o r , g y r o s c o p i c t u r n a n d b a n k i n d i c a t o r , 
a l t i m e t e r , r a t e - o f - c l i m b i n d i c a t o r , r o t o r 
t a c h o m e t e r ( s ) , a n d m a n i f o l d p r e s s u r e i n d i 
c a t o r , s h a l l b e g r o u p e d a n d s h a l l b e c e n t e r e d 
a s n e a r l y a s p r a c t i c a b l e a b o u t t h e v e r t i c a l 
p l a n e o f t h e p i l o t ' s f o r w a r d v i s i o n . A d d i 
t i o n a l i n s t r u m e n t s c o n s i d e r e d o f p r i m e i m 
p o r t a n c e t o t h e s a f e o p e r a t i o n o f t h e r o t o r 
c r a f t s h a l l b e i n c l u d e d i n t h e g r o u p i n g . 

( c ) A l l o t h e r r e q u i r e d p o w e r p l a n t i n s t r u 
m e n t s s h a l l b e c l o s e l y g r o u p e d o n t h e i n s t r u 
m e n t p a n e l . 

( d ) I d e n t i c a l p o w e r p l a n t i n s t r u m e n t s f o r 
t h e s e v e r a l e n g i n e s s h a l l b e l o c a t e d t o 
p r e v e n t a n y m i s l e a d i n g i m p r e s s i o n a s t o t h e 
e n g i n e s t o w h i c h t h e y r e l a t e . 

( e ) P o w e r p l a n t i n s t r u m e n t s v i t a l t o t h e 
s a f e o p e r a t i o n o f t h e r o t o r c r a f t s h a l l b e 
p l a i n l y v i s i b l e t o t h e a p p r o p r i a t e c r e w m e m -
b e r s . 

( f ) T h e v i b r a t i o n c h a r a c t e r i s t i c s o f t h e i n 
s t r u m e n t p a n e l s h a l l b e s u c h a s n o t t o i m p a i r 
s e r i o u s l y t h e a c c u r a c y o f t h e i n s t r u m e n t s o r 
t o d a m a g e t h e m . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 6 1 2 Flight and navigational instru
ments. 

( a ) Airspeed indicating systems. 
( 1 ) A i r s p e e d i n d i c a t i n g i n s t r u m e n t s 

s h a l l b e c a l i b r a t e d t o i n d i c a t e t r u e a i r s p e e d 
a t s e a l e v e l i n t h e s t a n d a r d a t m o s p h e r e w i t h 
a m i n i m u m p r a c t i c a b l e i n s t r u m e n t c a l i b r a 
t i o n e r r o r w h e n t h e c o r r e s p o n d i n g p i t o t a n d 
s t a t i c p r e s s u r e s a r e a p p l i e d t o t h e i n s t r u 
m e n t . 

( 2 ) T h e a i r s p e e d i n d i c a t i n g s y s t e m 
s h a l l b e c a l i b r a t e d t o d e t e r m i n e t h e s y s t e m 
e r r o r ; i .e. , t h e r e l a t i o n b e t w e e n I A S a n d 
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C A S . T h i s c a l i b r a t i o n s h a l l b e d e t e r m i n e d 
o v e r a n a p p r o p r i a t e r a n g e o f s p e e d s : 

( i ) I n flight f o r t h e flight c o n d i t i o n s o f 
c l i m b , l e v e l flight, a n a u t o r o t a t i o n ; a n d , 

( i i ) I n g r o u n d e f f e c t d u r i n g t h e a c 
c e l e r a t e d t a k e o f f r u n . 

( 3 ) Category A and Category B; multi-
engine rotorcraft. T h e a i r s p e e d e r r o r o f t h e 
i n s t a l l a t i o n , i n c l u d i n g t h e a i r s p e e d i n d i c a 
t o r i n s t r u m e n t c a l i b r a t i o n e r r o r , s h a l l n o t 
e x c e e d 3 p e r c e n t o r 5 m p h , w h i c h e v e r i s 
g r e a t e r : 

( i ) T h r o u g h o u t t h e s p e e d r a n g e i n 
l e v e l flight a t f o r w a r d s p e e d s o f 1 0 m p h o r 
o v e r , a n d 

( i i ) T h r o u g h t h e s p e e d r a n g e i n c l i m b 
o f 1 0 m p h b e l o w t h e t a k e o f f c l i m b o u t s a f e t y 
s p e e d ( s e e s e c . 7 . 1 1 4 ( a ) ) t o 1 0 m p h a b o v e t h e 
b e s t r a t e - o f - c l i m b s p e e d . 

( 4 ) Category B; single-engine rotor
craft. C a l i b r a t i o n o f t h e a i r s p e e d i n d i 
c a t o r s h a l l b e m a d e i n flight a t a l l f o r w a r d 
s p e e d s o f 1 0 m p h o r o v e r . T h e a i r s p e e d 
e r r o r o f t h e i n s t a l l a t i o n , i n c l u d i n g t h e a i r 
s p e e d i n d i c a t o r i n s t r u m e n t c a l i b r a t i o n e r r o r , 
s h a l l n o t e x c e e d 3 p e r c e n t o r 5 m p h , w h i c h 
e v e r i s g r e a t e r , a t a n y f o r w a r d s p e e d a b o v e 
8 0 p e r c e n t o f t h e c l i m b o u t s p e e d . 

( 5 ) T h e a i r s p e e d i n d i c a t i n g s y s t e m 
s h a l l b e a r r a n g e d i n s o f a r a s p r a c t i c a b l e t o 
p r e c l u d e m a l f u n c t i o n i n g o r s e r i o u s e r r o r 
d u e t o t h e e n t r y o f m o i s t u r e , d i r t , o r o t h e r 
s u b s t a n c e s . 

( 6 ) T h e a i r s p e e d i n d i c a t i n g s y s t e m 
s h a l l b e p r o v i d e d w i t h a h e a t e d p i t o t t u b e o r 
e q u i v a l e n t m e a n s o f p r e v e n t i n g m a l f u n c 
t i o n i n g d u e t o i c i n g . 

( b ) Static air vent and pressure altimeter 
systems. 

( 1 ) A H i n s t r u m e n t s p r o v i d e d w i t h s t a t i c 
a i r c a s e c o n n e c t i o n s s h a l l b e v e n t e d t o t h e 
o u t s i d e a t m o s p h e r e t h r o u g h a n a p p r o p r i a t e 
p i p i n g s y s t e m . 

( 2 ) T h e v e n t ( s ) s h a l l b e s o l o c a t e d o n 
t h e r o t o r c r a f t t h a t i t s o r i f i c e s w i l l b e l e a s t 
a f f e c t e d b y a i r f l o w v a r i a t i o n , m o i s t u r e , o r 
o t h e r f o r e i g n m a t t e r . 
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( 3 ) T h e i n s t a l l a t i o n s h a l l b e s u c h t h a t 
t h e s y s t e m w i l l b e a i r t i g h t , e x c e p t f o r t h e 
v e n t i n t o t h e a t m o s p h e r e . 

( 4 ) P r e s s u r e a l t i m e t e r s s h a l l b e o f a n 
a p p r o v e d t y p e a n d s h a l l b e c a l i b r a t e d t o 
i n d i c a t e p r e s s u r e a l t i t u d e i n s t a n d a r d a t 
m o s p h e r e w i t h a m i n i m u m p r a c t i c a b l e i n 
s t r u m e n t c a l i b r a t i o n e r r o r w h e n t h e c o r r e 
s p o n d i n g s t a t i c p r e s s u r e s a r e a p p l i e d t o t h e 
i n s t r u m e n t . 

( 5 ) T h e d e s i g n a n d i n s t a l l a t i o n o f t h e 
a l t i m e t e r s y s t e m s h a l l b e s u c h t h a t t h e e r r o r 
i n i n d i c a t e d p r e s s u r e a l t i t u d e a t s e a l e v e l i n 
s t a n d a r d a t m o s p h e r e , e x c l u d i n g i n s t r u m e n t 
c a l i b r a t i o n e r r o r , d o e s n o t r e s u l t i n a r e a d i n g 
m o r e t h a n 3 0 f e e t h i g h n o r m o r e t h a n 3 0 f e e t 
l o w i n t h e l e v e l flight s p e e d r a n g e 0 m p h t o 
0.9 VB. 

( c ) Magnetic direction indicator. 
( 1 ) T h e m a g n e t i c d i r e c t i o n i n d i c a t o r 

s h a l l b e i n s t a l l e d s o t h a t i t s a c c u r a c y w i l l 
n o t b e e x c e s s i v e l y a f f e c t e d b y t h e r o t o r c r a f t ' s 
v i b r a t i o n o r m a g n e t i c fields o f a p e r m a n e n t 
o r t r a n s i e n t n a t u r e . 

( 2 ) A f t e r t h e m a g n e t i c d i r e c t i o n i n d i 
c a t o r h a s b e e n c o m p e n s a t e d , t h e c a l i b r a t i o n 
s h a l l b e s u c h t h a t t h e d e v i a t i o n i n l e v e l flight 
d o e s n o t e x c e e d ± 1 0 ° o n a n y h e a d i n g . 

( 3 ) A c a l i b r a t i o n p l a c a r d s h a l l b e p r o 
v i d e d a s s p e c i f i e d i n s e c t i o n 7 . 7 3 3 . 

( d ) Automatic pilot system. I f a n a u t o 
m a t i c p i l o t s y s t e m i s i n s t a l l e d , i t s h a l l b e o f 
a n a p p r o v e d t y p e , a n d t h e f o l l o w i n g s h a l l b e 
a p p l i c a b l e : 

( 1 ) T h e s y s t e m s h a l l b e s o d e s i g n e d t h a t 
t h e a u t o m a t i c p i l o t c a n e i t h e r : 

( i ) B e q u i c k l y a n d p o s i t i v e l y d i s e n 
g a g e d b y t h e h u m a n p i l o t s t o p r e v e n t i t f r o m 
i n t e r f e r i n g w i t h t h e i r c o n t r o l o f t h e r o t o r 
c r a f t , o r 

( i i ) B e s u f f i c i e n t l y o v e r p o w e r e d b y o n e 
h u m a n p i l o t t o e n a b l e h i m t o c o n t r o l t h e 
r o t o r c r a f t . 

( 2 ) A m e a n s s h a l l b e p r o v i d e d t o i n d i 
c a t e r e a d i l y t o t h e p i l o t t h e a l i g n m e n t o f t h e 
a c t u a t i n g d e v i c e i n r e l a t i o n t o t h e c o n t r o l 
s y s t e m w h i c h i t o p e r a t e s , e x c e p t w h e n a u t o 
m a t i c s y n c h r o n i z a t i o n i s p r o v i d e d . 
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( 3 ) T h e m a n u a l l y o p e r a t e d c o n t r o l ( s ) 
f o r t h e s y s t e m ' s o p e r a t i o n s h a l l b e r e a d i l y 
a c c e s s i b l e t o t h e p i l o t s . 

( 4 ) T h e a u t o m a t i c p i l o t s y s t e m s h a l l b e 
o f s u c h d e s i g n a n d s o a d j u s t e d t h a t , w i t h i n 
t h e r a n g e o f a d j u s t m e n t a v a i l a b l e t o t h e 
h u m a n p i l o t , i t c a n n o t p r o d u c e h a z a r d o u s 
l o a d s o n t h e r o t o r c r a f t o r c r e a t e h a z a r d o u s 
d e v i a t i o n s i n t h e flight p a t h u n d e r a n y c o n 
d i t i o n s o f flight a p p r o p r i a t e t o i t s u s e e i t h e r 
d u r i n g n o r m a l o p e r a t i o n o r i n t h e e v e n t o f 
m a l f u n c t i o n i n g , a s s u m i n g t h a t c o r r e c t i v e 
a c t i o n i s i n i t i a t e d w i t h i n a r e a s o n a b l e p e r i o d 
o f t i m e . 

( e ) Category A; instruments utilizing a 
power supply. E a c h r e q u i r e d flight i n s t r u 
m e n t u t i l i z i n g a p o w e r s u p p l y s h a l l b e p r o 
v i d e d w i t h t w o i n d e p e n d e n t s o u r c e s o f p o w e r , 
a m e a n s o f s e l e c t i n g e i t h e r p o w e r s o u r c e , a n d 
a m e a n s o f i n d i c a t i n g t h e a d e q u a c y o f t h e 
p o w e r b e i n g s u p p l i e d t o t h e i n s t r u m e n t . 
T h e i n s t a l l a t i o n a n d p o w e r s u p p l y s y s t e m 
s h a l l b e s u c h t h a t f a i l u r e o f a n y flight i n 
s t r u m e n t c o n n e c t e d t o o n e s o u r c e , o r o f t h e 
e n e r g y s u p p l y f r o m o n e s o u r c e , o r a f a u l t 
i n a n y p a r t o f t h e p o w e r d i s t r i b u t i o n s y s t e m , 
w i l l n o t i n t e r f e r e w i t h t h e p r o p e r s u p p l y o f 
e n e r g y f r o m t h e o t h e r s o u r c e . ( S e e a l s o s e e s . 
7 . 6 0 6 , 7 . 6 2 0 , a n d 7 . 6 5 4 . ) 

[ ( f ) Duplicate instrument systems. I f 
d u p l i c a t e flight i n s t r u m e n t s a r e r e q u i r e d b y 
t h e o p e r a t i n g p a r t s o f t h e C i v i l A i r R e g u l a 
t i o n s ( s e e n o t e u n d e r s e c t i o n 7 . 6 1 0 ) , t h e p r o 
v i s i o n s o f s u b p a r a g r a p h s ( 1 ) t h r o u g h ( 3 ) o f 
t h i s p a r a g r a p h s h a l l a p p l y : 

[ ( 1 ) T h e o p e r a t i n g s y s t e m f o r flight i n 
s t r u m e n t s u s e d b y t h e first p i l o t , w h i c h a r e 
r e q u i r e d t o b e d u p l i c a t e d a t o t h e r flight c r e w 
s t a t i o n s , s h a l l b e c o m p l e t e l y i n d e p e n d e n t o f 
t h e o p e r a t i n g s y s t e m p r o v i d e d f o r o t h e r 
flight c r e w s t a t i o n s . 

[ ( 2 ) O n l y t h e r e q u i r e d flight i n s t r u m e n t s 
a n d d u p l i c a t e s o f r e q u i r e d i n s t r u m e n t s p r o 
v i d e d f o r u s e o f t h e first p i l o t s h a l l b e c o n 
n e c t e d t o t h e o p e r a t i n g s y s t e m p r o v i d e d f o r 
t h e first p i l o t . 

[ ( 3 ) W h e n o t h e r t h a n r e q u i r e d i n s t r u 
m e n t s a n d d u p l i c a t e s a r e c o n n e c t e d t o o t h e r 
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t h a n t h e first p i l o t ' s o p e r a t i n g s y s t e m , p r o 
v i s i o n s h a l l b e m a d e t o d i s c o n n e c t o r i s o l a t e 
i n flight s u c h o t h e r i n s t r u m e n t s . ! 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7-4 , 2 4 F . R . 7074, 
Sept. 1, 1959, effective Oct. 1, 1 9 5 9 ; Amdt. 7 - 5 , 27 F . R . 
2999, Mar. 30, 1962, effective May 3, 1962. ) 

7 . 6 1 3 Powerplant instruments. 
( a ) Instrument tines. 

( 1 ) P o w e r p l a n t i n s t r u m e n t l i n e s c a r r y 
i n g flammable fluids o r g a s e s u n d e r p r e s s u r e 
s h a l l b e p r o v i d e d w i t h r e s t r i c t e d o r i f i c e s o r 
e q u i v a l e n t s a f e t y d e v i c e s a t t h e s o u r c e o f t h e 
p r e s s u r e t o p r e v e n t t h e e s c a p e o f e x c e s s i v e 
fluid o r g a s i n c a s e o f l i n e f a i l u r e . 

( 2 ) T h e p r o v i s i o n s o f s e c t i o n s 7 . 4 3 2 a n d 
7 . 4 3 3 s h a l l b e m a d e a p p l i c a b l e t o p o w e r p l a n t 
i n s t r u m e n t l i n e s . 

( b ) Fuel quantity indicator. M e a n s s h a l l 
b e p r o v i d e d t o i n d i c a t e t o t h e flight c r e w t h e 
q u a n t i t y i n g a l l o n s o r e q u i v a l e n t u n i t s o f 
u s a b l e f u e l i n e a c h t a n k d u r i n g flight. T h e 
f o l l o w i n g s h a l l a p p l y : 

( 1 ) T a n k s , t h e o u t l e t s a n d a i r s p a c e s o f 
w h i c h a r e i n t e r c o n n e c t e d , s h a l l b e c o n s i d e r e d 
a s o n e t a n k f o r t h e p u r p o s e o f p r o v i d i n g 
s e p a r a t e i n d i c a t o r s . 

( 2 ) E x p o s e d s i g h t g a u g e s s h a l l b e p r o 
t e c t e d a g a i n s t d a m a g e . 

( 3 ) F u e l q u a n t i t y i n d i c a t o r s s h a l l b e 
c a l i b r a t e d t o r e a d z e r o d u r i n g l e v e l flight 
w h e n t h e q u a n t i t y o f f u e l r e m a i n i n g i n t h e 
t a n k i s e q u a l t o t h e u n u s u a b l e f u e l s u p p l y a s 
d e f i n e d b y s e c t i o n 7 . 4 1 6 . ( S e e s e c . 7 . 7 3 6 . ) 

( c ) Fuel flowmeter system. W h e n a flow
m e t e r s y s t e m i s i n s t a l l e d , t h e m e t e r i n g c o m 
p o n e n t s h a l l i n c l u d e a m e a n s f o r b y - p a s s i n g 
t h e f u e l s u p p l y i n t h e e v e n t t h a t m a l f u n c 
t i o n i n g o f t h e m e t e r i n g c o m p o n e n t r e s u l t s i n 
a s e v e r e r e s t r i c t i o n t o f u e l flow. 

( d ) Oil quantity indicator. A s t i c k g a u g e 
o r o t h e r e q u i v a l e n t m e a n s s h a l l b e p r o v i d e d 
t o i n d i c a t e t h e q u a n t i t y o f o i l i n e a c h t a n k 
a n d i n e a c h t r a n s m i s s i o n g e a r b o x . ( S e e s e c . 
7 . 7 3 5 . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 
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Electrical Systems and Equipment 
7.620 General. The provisions of sections 

7.621 through 7.626 shall apply to all electri
cal systems and equipment (see also sec. 
7.606). 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.621 Electrical system capacity. The 
required generating capacity and the number 
and type of power sources shall be deter
mined by an electrical load analysis and shall 
comply with section 7.606. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7.622 Generating system. 
(a) The generating system shall be con

sidered to include electrical power sources, 
main power busses, transmission cables, and 
associated control, regulation, and protective 
devices. 

[(b) The generating system shall be de
signed so that: 

[(1) The power sources function properly 
when independent and when connected in 
combination; 

[(2) The failure or malfunctioning of any 
power source cannot create a hazard or im
pair the ability of the remaining sources to 
supply essential loads; 

[(3) The system voltage and frequency 
(as applicable) at the terminals of all essen
tial load equipment can be maintained with
in the limits for which the equipment is de
signed, during any probable operating con
dition ; 

[(4) System transients initiated by switch
ing, fault clearing, or other causes, do not 
render essential loads inoperative, and do 
not introduce a smoke or fire hazard.] 

(c) Means accessible in flight to appropri
ate crewmembers shall be provided for the 
individual and collective disconnection of 
electrical power sources from the main bus. 

(d) Means shall be provided to indicate to 
appropriate crewmembers those generating 

system quantities which are essential for the 
safe operation of the system. 

Note: The voltage and current supplied by each 
generator are quantities considered essential. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by A m d t 7 -5 , 27 F . R . 2999, 
Mar . 30, 1962, effective May 3, 1962.) 

7.623 Distribution system. 
(a) The distribution system shall be con

sidered to include all distribution busses, 
their associated feeders, and control and pro
tective devices. 

(b) Category A: Individual distribution 
systems shall be designed to insure that es
sential load circuits can be supplied in the 
event of reasonably probable faults or open 
circuits. 

(c) Where two independent sources of 
electrical power for particular equipment or 
systems are required by the regulations in 
this subchapter, their electrical energy sup
ply shall be assured. 

Note: Various means may be used to assure a sup
ply, such as duplicate electrical equipment, throw-
over switching, and multichannel or loop circuits 
separately routed. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7.624 Electrical protection. 
(a) Automatic protective devices shall be 

provided to minimize distress to the elec
trical system and hazard to the rotorcraft in 
the event of wiring faults or serious mal
functioning of the system or connected 
equipment. 

(b) Category A: In the generating system, 
means shall be provided to automatically de-
energize and disconnect from the main bus 
any power source which develops hazardous 
overvoltage. 

(c) All resettable type circuit protective 
devices shall be so designed that, when an 
overload or circuit fault exists, they will 
open the circuit irrespective of the position of 
the operating control. 

[(d) If the ability to reset a circuit 
breaker or to replace a fuse is essential to 
safety in flight, such circuit breaker or fuse 
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s h a l l b e s o l o c a t e d a n d i d e n t i f i e d t h a t i t c a n 
b e r e a d i l y r e s e t o r r e p l a c e d i n flight.] 

( e ) C i r c u i t s f o r e s s e n t i a l l o a d s s h a l l h a v e 
i n d i v i d u a l c i r c u i t p r o t e c t i o n . 

Note: This provision does not necessari ly require 
individual protect ion for each circuit in an essential 
load sys tem; e.g., each position light in the system. 

( f ) I f f u s e s a r e u s e d , t h e r e s h a l l b e p r o 
v i d e d s p a r e f u s e s f o r u s e i n flight e q u a l t o 
a t l e a s t 50 p e r c e n t o f t h e n u m b e r o f f u s e s o f 
e a c h r a t i n g r e q u i r e d f o r c o m p l e t e c i r c u i t 
p r o t e c t i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

7.625 Electrical equipment and installa
tion. 

( a ) I n s h o w i n g c o m p l i a n c e w i t h s e c t i o n 
7.606 ( a ) a n d ( b ) w i t h r e s p e c t t o t h e e l e c 
t r i c a l s y s t e m , e q u i p m e n t , a n d i n s t a l l a t i o n , 
c o n s i d e r a t i o n s h a l l b e g i v e n t o c r i t i c a l e n 
v i r o n m e n t a l c o n d i t i o n s . 

Note: Crit ical environmental conditions m a y in
clude temperature , pressure , humidity, ventilation, po
sition, accelerat ion, vibration, and presence of detr i 
mental substances. 

( b ) A l l e l e c t r i c a l e q u i p m e n t , c o n t r o l s , a n d 
w i r i n g s h a l l b e s o i n s t a l l e d t h a t o p e r a t i o n o f 
a n y o n e u n i t o r s y s t e m o f u n i t s w i l l n o t a f f e c t 
a d v e r s e l y t h e s i m u l t a n e o u s o p e r a t i o n o f a n y 
o t h e r e l e c t r i c a l u n i t o r s y s t e m o f u n i t s e s s e n 
t i a l t o t h e s a f e o p e r a t i o n o f t h e r o t o r c r a f t . 

( c ) C a b l e s s h a l l b e g r o u p e d , r o u t e d , a n d 
s p a c e d s o t h a t d a m a g e t o e s s e n t i a l c i r c u i t s 
w i l l b e m i n i m i z e d i n t h e e v e n t o f f a u l t s i n 
h e a v y c u r r e n t - c a r r y i n g c a b l e s . 

( d ) S t o r a g e b a t t e r i e s s h a l l b e o f s u c h d e 
s i g n a n d s o i n s t a l l e d t h a t : 

(1) S a f e c e l l t e m p e r a t u r e s a n d p r e s 
s u r e s a r e m a i n t a i n e d d u r i n g a n y p r o b a b l e 
c h a r g i n g o r d i s c h a r g i n g c o n d i t i o n . N o u n 
c o n t r o l l e d i n c r e a s e i n c e l l t e m p e r a t u r e s h a l l 
r e s u l t w h e n t h e s t o r a g e b a t t e r y i s r e c h a r g e d 
( a f t e r p r e v i o u s c o m p l e t e d i s c h a r g e ) a t m a x i 
m u m r e g u l a t e d v o l t a g e , d u r i n g a flight o f 
m a x i m u m d u r a t i o n , u n d e r t h e m o s t a d v e r s e 
c o o l i n g c o n d i t i o n l i k e l y t o o c c u r i n s e r v i c e . 
T e s t s t o d e m o n s t r a t e c o m p l i a n c e w i t h t h i s 
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r e g u l a t i o n s h a l l n o t b e r e q u i r e d i f s a t i s f a c 
t o r y o p e r a t i n g e x p e r i e n c e w i t h s i m i l a r b a t 
t e r i e s a n d i n s t a l l a t i o n s h a s s h o w n t h a t m a i n 
t a i n i n g s a f e c e l l t e m p e r a t u r e s a n d p r e s s u r e s 
p r e s e n t s n o p r o b l e m . 

(2) E x p l o s i v e o r t o x i c g a s e s e m i t t e d b y 
t h e s t o r a g e b a t t e r y i n n o r m a l o p e r a t i o n , o r 
a s t h e r e s u l t o f a n y p r o b a b l e m a l f u n c t i o n i n 
t h e c h a r g i n g s y s t e m o r t h e b a t t e r y i n s t a l l a 
t i o n , s h a l l n o t a c c u m u l a t e i n h a z a r d o u s 
q u a n t i t i e s w i t h i n t h e r o t o r c r a f t . 

(3) C o r r o s i v e fluids o r g a s e s w h i c h m a y 
b e e m i t t e d o r s p i l l e d f r o m t h e s t o r a g e b a t t e r y 
s h a l l n o t d a m a g e s u r r o u n d i n g r o t o r c r a f t 
s t r u c t u r e o r a d j a c e n t e s s e n t i a l e q u i p m e n t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 -4 , 24 F . R . 7074, 
Sept. 1, 1959, effective Oct. 1, 1959. ) 

7.626 Electrical system fire and smoke 
protection. T h e d e s i g n a n d i n s t a l l a t i o n o f 
a l l c o m p o n e n t s o f t h e e l e c t r i c a l s y s t e m s h a l l 
c o m p l y w i t h t h e p e r t i n e n t f i r e a n d s m o k e 
p r o t e c t i o n p r o v i s i o n s o f s e c t i o n s 7.358(c) a n d 
7.385. A l l e l e c t r i c a l c a b l e s , t e r m i n a l s , a n d 
e q u i p m e n t w h i c h a r e n e c e s s a r y i n e m e r g e n c y 
p r o c e d u r e s a n d w h i c h a r e l o c a t e d i n d e s i g 
n a t e d fire z o n e s s h a l l b e fire-resistant. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

[7.627 Electrical system tests. W h e n l a b 
o r a t o r y t e s t s o f t h e e l e c t r i c a l s y s t e m a r e 
c o n d u c t e d , t h e y s h a l l b e p e r f o r m e d o n a 
m o c k - u p u t i l i z i n g t h e s a m e g e n e r a t i n g e q u i p 
m e n t c o m p l e m e n t a s i n t h e r o t o r c r a f t . T h e 
e q u i p m e n t s h a l l s i m u l a t e t h e e l e c t r i c a l c h a r 
a c t e r i s t i c s o f t h e d i s t r i b u t i o n w i r i n g a n d 
c o n n e c t e d l o a d s t o t h e e x t e n t n e c e s s a r y f o r 
v a l i d t e s t r e s u l t s . L a b o r a t o r y g e n e r a t o r 
d r i v e s s h a l l s i m u l a t e t h e a c t u a l p r i m e m o v 
e r s o n t h e r o t o r c r a f t w i t h r e s p e c t t o t h e i r 
r e a c t i o n t o g e n e r a t o r l o a d i n g , i n c l u d i n g 
l o a d i n g d u e t o f a u l t s . W h e n t h e c o n d i t i o n s 
o f flight c a n n o t b e s i m u l a t e d a d e q u a t e l y i n 
t h e l a b o r a t o r y o r b y g r o u n d t e s t s o n t h e 
p r o t o t y p e r o t o r c r a f t , f l i g h t t e s t s s h a l l b e 
c o n d u c t e d . ] 

(Added by Amdt. 7 - 5 , 27 F . R . 2999, Mar. 30, 1962, 
effective May 3 , 1 9 6 2 . ) 
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Lights 
7.630 Instrument lights. 
(a) Instrument lights shall provide suffi

cient illumination to make all instruments, 
switches, etc., easily readable. 

(b) Instrument lights shall be so installed 
that their direct rays are shielded from the 
pilot's eyes and so that no objectionable re
flections are visible to him. 

(New P a r t 7, 21 F.R. 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.631 Landing lights. 
(a) When landing or hovering lights are 

required, they shall be of an approved type. 
(b) Landing lights shall be installed so 

that there is no objectionable glare visible to 
the pilot and so that the pilot is not adversely 
affected by halation., 
(c) Landing lights shall be installed in a 

location where they provide the necessary il
lumination for night operation including 
hovering and landing. 

(d) A switch for each light shall be pro
vided, except that where multiple lights are 
installed at one location a single switch for 
the multiple lights shall be acceptable. 

(New P a r t 7, 21 F.R. 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.632 Position light system installation. 
(a) General. In addition to this section, 

the provisions of sections 7.633 through 7.635 
shall be applicable to the position light sys
tem as a whole. The position light system 
shall include the items specified in para
graphs (b) through (d) of this section. 
(b) Forward position lights. Forward 

position lights shall consist of a red and a 
green light spaced laterally as far apart as 
practicable and installed forward on the 
rotorcraft in such a location that, with the 
rotorcraft in normal flying position, the red 
light is displayed on the left side and the 
green light is displayed on the right side. 
The individual lights shall be of an approved 
type. 

(c) Rear position light. The rear position 
light shall consist of a white light mounted 
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on the rotorcraft as far aft as practicable. 
The light shall be of an approved type. 
(d) Light covers and color filters. Light 

covers or color filters used shall be of flame-
resistant material and shall be constructed 
so that they will not change color or shape or 
suffer any appreciable loss of light trans
mission during normal use. 

(New P a r t 7, 21 F.R. 3743, J u n e 2, 1956, effective 
Aug. 1, 1956; a s amended by Amdt. 7 -1 , 22 F.R. 1275, 
Mar. 1, 1957, effective Apr. 1 ,1957 . ) 

7.633 Position light system dihedral 
angles. The forward and rear position 
lights as installed on the rotorcraft shall 
show unbroken light within dihedral angles 
specified in paragraphs (a) through (c) of 
this section. 
(a) Dihedral angle L (left) shall be con

sidered formed by two intersecting vertical 
planes, one parallel to the longitudinal axis 
of the rotorcraft and the other at 110° to the 
left of the first, when looking forward along 
the longitudinal axis. 

(b) Dihedral angle R (right) shall be con
sidered formed by two intersecting vertical 
planes, one parallel to the longitudinal axis 
of the rotorcraft and the other at 110° to the 
right of the first, when looking forward 
along the longitudinal axis. 

(c) Dihedral angle A (aft) shall be con
sidered formed by two intersecting vertical 
planes making angles of 70° to the right and 
70° to the left, respectively, looking aft along 
the longitudinal axis, to a vertical plane 
passing through the longitudinal axis. 

(New P a r t 7, 21 F.R. 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.634 Position light distribution and in
tensities. 

(a) General. The intensities prescribed 
in this section are those to be provided by 
new equipment with all light covers and 
color filters in place. Intensities shall be 
determined with the light source operating 
at a steady value equal to the average lumi
nous output of the light source at the normal 
operating voltage of the rotorcraft. The 
light distribution and intensities of position 
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l i g h t s s h a l l c o m p l y w i t h t h e p r o v i s i o n s o f 
[ p a r a g r a p h ( b ) ] o f t h i s s e c t i o n . 

( b ) Forward and rear position lights. 
T h e l i g h t d i s t r i b u t i o n a n d i n t e n s i t i e s o f f o r 
w a r d a n d r e a r p o s i t i o n l i g h t s s h a l l b e e x 
p r e s s e d i n t e r m s o f m i n i m u m i n t e n s i t i e s i n 
t h e h o r i z o n t a l p l a n e , m i n i m u m i n t e n s i t i e s i n 
a n y v e r t i c a l p l a n e , a n d m a x i m u m i n t e n s i t i e s 
i n o v e r l a p p i n g b e a m s w i t h i n d i h e d r a l a n g l e s 
L, R, a n d - A, a n d s h a l l c o m p l y w i t h t h e p r o 
v i s i o n s o f s u b p a r a g r a p h s ( 1 ) t h r o u g h ( 3 ) o f 
t h i s p a r a g r a p h . 

(1) Intensities in horizontal plane. T h e 
i n t e n s i t i e s i n t h e h o r i z o n t a l p l a n e s h a l l n o t 
b e l e s s t h a n t h e v a l u e s g i v e n i n figure 7 - 1 . 
( T h e h o r i z o n t a l p l a n e i s t h e p l a n e c o n t a i n 
i n g t h e l o n g i t u d i n a l a x i s o f t h e r o t o r c r a f t 
a n d i s p e r p e n d i c u l a r t o t h e p l a n e o f s y m 
m e t r y o f t h e r o t o r c r a f t . ) 

( 2 ) Intensities above and below horizon
tal. T h e i n t e n s i t i e s i n a n y v e r t i c a l p l a n e 
s h a l l n o t b e l e s s t h a n t h e a p p r o p r i a t e v a l u e 
g i v e n i n figure 7 - 2 , w h e r e I i s t h e m i n i m u m 
i n t e n s i t y p r e s c r i b e d i n figure 7 - 1 f o r t h e 
c o r r e s p o n d i n g a n g l e s i n t h e h o r i z o n t a l 
p l a n e . ( V e r t i c a l p l a n e s a r e p l a n e s p e r p e n 
d i c u l a r t o t h e h o r i z o n t a l p l a n e . ) 

( 3 ) Overlaps between adjacent signals. 
T h e i n t e n s i t i e s i n o v e r l a p s b e t w e e n a d j a c e n t 
s i g n a l s s h a l l n o t e x c e e d t h e v a l u e s g i v e n i n 
figure 7 - 3 , e x c e p t t h a t h i g h e r i n t e n s i t i e s i n 
t h e o v e r l a p s s h a l l b e a c c e p t a b l e w i t h t h e u s e 
o f m a i n b e a m i n t e n s i t i e s s u b s t a n t i a l l y 
g r e a t e r t h a n t h e m i n i m a s p e c i f i e d i n figures 
7 - 1 a n d 7 - 2 i f t h e o v e r l a p i n t e n s i t i e s i n r e l a 
t i o n t o t h e m a i n b e a m i n t e n s i t i e s a r e s u c h a s 
n o t t o a f f e c t a d v e r s e l y s i g n a l c l a r i t y . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 - 1 , 22 F . R . 1275, 
Mar. 1, 1957, effective Apr. 1, 1 9 5 7 ; Amdt. 7 -5 , 27 F . R . 
2999, Mar. 30, 1962, effective May 3, 1962. ) 

DIHEDRAL ANGLE (LIGHT INVOLVED) 
ANGLE FROM RIGHT OR LEFT OF LONGITUDINAL AXIS, MEASURED FROM DEAD AHEAD 

INTENSITY (CANDLES) 

F O'TO 10° 40 
L AND R (FORWARD RED AND GREEN) i 10° TO 20° 

30 L AND R (FORWARD RED AND GREEN) { 20° TO 110° 5 A (REAR WHITE) 110° TO 180° 20 
FIGURE 7-1—MINIMUM INTENSITIES IN THE HORIZONTAL PLANE OF FORWARD AND REAR POSITION LIGHTS 

ANGLE ABOVE OR BELOW HORIZONTAL INTENSITY 

0° 1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 

0° TO 5° . 1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 

5" TO 10° 
1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 

10° TO 15° 

1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 
15° TO 20° 

1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 
20° TO 30°_ 

1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 30° TO 40°-- -

1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 40° TO 90° 

1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 

1.001. 0.901. 0.801. 0.701. 0.SOI. 0.30 I. 0.10 I. [0.05 11 

FIGURE 7-2— MINIMNM IN TENS! TIES IN ANY VERTICAL PLANE OF FORWARD AND REAR POSITION LIGHTS 

MAXIMUM INTENSITY 
OVERLAPS 

AREA A AREA B (CANDLES) (CANDLES) 
GREEN IN DIHEDRAL ANGLE L 10 1 
RED IN DIHEDRAL ANGLE R 10 1 5 1 5 1 5 1 REAR WHITE IN DIHEDRAL ANGLE R S 1 
NOTE: AREA A INCLUDES ALL DIRECTIONS IN THE ADJACENT DIHEDRAL ANGLE WHICH PASS THROUGH THE LIGHT SOURCE AND WHICH INTERSECT THE COMMON BOUNDARY p l a n e AT MORE THAN 10 DEGREES BAT LESS THAN 20 DEGREES. AREA B INCLUDES ALL DIRECTIONS IN THE ADJACENT d t h e d T a l ANGLE WHICH PASS THROUGH THE LIGHT SOURCE AND WHICH INTERSECT THE COMMON BOUNDARY' PLANE AT MORE THAN 20 DEGREES. 
FIGURE 7-3—MAXIMUM INTENSITIES IN OVERLAPPING BEAMS OF FORWARD AND REAR POSITION LIGHTS 

7 . 6 3 5 Color specifications. T h e c o l o r s o f 
t h e p o s i t i o n l i g h t s s h a l l h a v e t h e I n t e r n a 
t i o n a l C o m m i s s i o n o n I l l u m i n a t i o n c h r o m a -
t i c i t y c o o r d i n a t e s a s s e t f o r t h i n p a r a g r a p h s 
( a ) t h r o u g h ( c ) o f t h i s s e c t i o n . 

( a ) Aviation red. 
g is n o t g r e a t e r t h a n 0 . 3 3 5 , 
z i s n o t g r e a t e r t h a n 0 . 0 0 2 ; 

( b ) Aviation green. 
x i s n o t g r e a t e r t h a n 0 . 4 4 0 — 0 . 3 2 0 # , 
x i s n o t g r e a t e r t h a n y—0.170, 
y i s n o t l e s s t h a n 0 . 3 9 0 — 0 . 1 7 0 x ; 

( c ) Aviation white. 
x i s n o t l e s s t h a n 0 . 3 5 0 , 
x i s n o t g r e a t e r t h a n 0 . 5 4 0 , 
y—y0 i s n o t n u m e r i c a l l y g r e a t e r t h a n 

0 . 0 1 , 
y0 b e i n g t h e y c o o r d i n a t e o f t h e P l a n c -
k i a n r a d i a t o r f o r w h i c h xa—x. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 6 3 6 Riding light. 
( a ) W h e n a r i d i n g ( a n c h o r ) l i g h t i s r e 

q u i r e d f o r a r o t o r c r a f t o p e r a t e d f r o m w a t e r , 
i t s h a l l b e c a p a b l e o f s h o w i n g a w h i t e l i g h t 
f o r a t l e a s t 2 m i l e s a t n i g h t u n d e r c l e a r a t 
m o s p h e r i c c o n d i t i o n s . 
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( b ) R i d i n g l i g h t s s h a l l b e i n s t a l l e d s o t h a t 
t h e y w i l l s h o w a m a x i m u m p r a c t i c a b l e u n 
b r o k e n l i g h t w h e n t h e r o t o r c r a f t i s m o o r e d 
o r d r i f t i n g o n t h e w a t e r . E x t e r n a l l y h u n g 
l i g h t s s h a l l b e p e r m i t t e d . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 6 3 7 Anticollision light system. A n 
a n t i c o l l i s i o n l i g h t s y s t e m s h a l l b e i n s t a l l e d 
w h i c h s h a l l c o n s i s t o f o n e o r m o r e a p p r o v e d 
a n t i c o l l i s i o n l i g h t s s o l o c a t e d t h a t t h e 
e m i t t e d l i g h t w i l l n o t b e d e t r i m e n t a l t o t h e 
c r e w ' s v i s i o n a n d w i l l n o t d e t r a c t f r o m t h e 
c o n s p i c u i t y o f t h e p o s i t i o n l i g h t s . T h e s y s 
t e m s h a l l c o m p l y w i t h t h e p r o v i s i o n s o f 
p a r g r a p h s ( a ) t h r o u g h ( d ) o f t h i s s e c t i o n . 

( a ) Field of coverage. T h e s y s t e m s h a l l 
c o n s i s t o f s u c h l i g h t s a s w i l l a f f o r d c o v e r a g e 
o f a l l v i t a l a r e a s a r o u n d t h e r o t o r c r a f t w i t h 
d u e c o n s i d e r a t i o n t o t h e p h y s i c a l c o n f i g u r a 
t i o n a n d t h e f l i g h t c h a r a c t e r i s t i c s o f t h e 
r o t o r c r a f t . I n a n y c a s e , t h e field o f c o v e r 
a g e s h a l l e x t e n d i n a l l d i r e c t i o n s w i t h i n 3 0 ° 
a b o v e a n d 3 0 ° b e l o w t h e h o r i z o n t a l p l a n e o f 
t h e r o t o r c r a f t , e x c e p t t h a t a s o l i d a n g l e o r 
a n g l e s o f o b s t r u c t e d v i s i b i l i t y t o t a l i n g n o t 
m o r e t h a n [ 0 . 5 ] s t e r a d i a n s s h a l l b e p e r m i s 
s i b l e . 

( b ) Flashing characteristics. T h e a r 
r a n g e m e n t o f t h e s y s t e m , i .e . , n u m b e r o f 
l i g h t s o u r c e s , b e a m w i d t h , s p e e d o f r o t a t i o n , 
e t c . , s h a l l b e s u c h a s t o g i v e a n e f f e c t i v e flash 
f r e q u e n c y o f n o t l e s s t h a n 4 0 a n d n o t m o r e 
t h a n 1 0 0 c y c l e s p e r m i n u t e . T h e e f f e c t i v e 
flash f r e q u e n c y s h a l l b e t h e f r e q u e n c y a t 
w h i c h t h e r o t o r c r a f t ' s c o m p l e t e a n t i c o l l i 
s i o n l i g h t s y s t e m i s o b s e r v e d f r o m a d i s 
t a n c e , a n d s h a l l a p p l y t o a l l s e c t o r s o f l i g h t 
i n c l u d i n g t h e o v e r l a p s w h i c h m i g h t e x i s t 
w h e n t h e s y s t e m c o n s i s t s o f m o r e t h a n o n e 
l i g h t s o u r c e . I n o v e r l a p s , flash f r e q u e n c i e s 
h i g h e r t h a n 1 0 0 c y c l e s p e r m i n u t e s h a l l b e 
p e r m i s s i b l e , e x c e p t t h a t t h e y s h a l l n o t b e 
h i g h e r t h a n 1 8 0 c y c l e s p e r m i n u t e . 

( c ) Color. T h e c o l o r o f t h e a n t i c o l l i s i o n 
l i g h t s s h a l l b e a v i a t i o n r e d i n a c c o r d a n c e 
w i t h s e c t i o n 7 . 6 3 5 ( a ) . 

( d ) Light intensity. T h e m i n i m u m l i g h t 
i n t e n s i t i e s i n a l l v e r t i c a l p l a n e s , m e a s u r e d 

7 . 6 4 2 

w i t h t h e r e d filter a n d e x p r e s s e d i n t e r m s 
o f " e f f e c t i v e " i n t e n s i t i e s , s h a l l b e i n a c c o r d 
a n c e w i t h figure 7 - 4 . T h e f o l l o w i n g r e l a 
t i o n s h a l l b e a s s u m e d : 

C U 
J I ( t ) d t 

I = h • 

w h e r e : 
I e = e f f e c t i v e i n t e n s i t y ( c a n d l e s ) . 

I ( £ ) = i n s t a n t a n e o u s i n t e n s i t y a s a f u n c 
t i o n o f t i m e , 

t2—fi=flash t i m e i n t e r v a l ( s e c o n d s ) . 

Note: Normally, the maximum value of effective 
intensity is obtained when U and ti are so chosen that 
the effective intensity is equal to the instantaneous 
intensity at U and ti. 

(New P a r t 7, 2 1 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -1 , 22 F . R . 1275, 
Mar. 1, 1957, effective Apr. 1, 1957; Amdt. 7 -5 , 27 F . R . 
2999, Mar. 30, 1962, effective May 3, 1962.) 

A n g l e b e l o w E f f e c t i v e 
o f a b o v e i n t e n s i t y 

h o r i z o n t a l ( c a n d l e s ) 
p l a n e 

0 » t o 5° 100 
5° t o 10° 60 

10° t o 20° 20 
20° t o 30° 10 

F i g u r e 7-4—Minimum e f fec t i ve 
i n t e n s i t i e s f o r a n t i - c o l l i s i o n 
t i gh ts . 

S a f e t y E q u i p m e n t 

7 . 6 4 0 General. R e q u i r e d s a f e t y e q u i p 
m e n t w h i c h t h e c r e w i s e x p e c t e d t o o p e r a t e 
a t a t i m e o f e m e r g e n c y s u c h a s flares a n d 
a u t o m a t i c l i f e r a f t r e l e a s e s , s h a l l b e r e a d i l y 
a c c e s s i b l e . ( S e e a l s o s e c . 7 . 7 3 8 ( e ) . ) 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 6 4 1 . Flares. W h e n p a r a c h u t e flares a r e 
i n s t a l l e d , t h e y s h a l l b e o f a n a p p r o v e d t y p e 
a n d i n s t a l l e d i n a c c o r d a n c e w i t h s e c t i o n 
7 . 6 4 2 . 

New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1 ,1956 . ) 

7 . 6 4 2 Flare installation. 
( a ) P a r a c h u t e flares s h a l l b e r e l e a s a b l e 

f r o m t h e p i l o t c o m p a r t m e n t a n d i n s t a l l e d t o 
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7.643 
m i n i m i z e t h e [ p r o b a b i l i t y ] o f a c c i d e n t a l 
d i s c h a r g e . 

( b ) I t s h a l l b e d e m o n s t r a t e d i n flight t h a t 
t h e flare i n s t a l l a t i o n i s s u c h t h a t e j e c t i o n 
c a n b e a c c o m p l i s h e d w i t h o u t h a z a r d t o t h e 
r o t o r c r a f t a n d i t s o c c u p a n t s . 

( c ) I f r e c o i l l o a d s a r e i n v o l v e d i n t h e e j e c 
t i o n o f t h e flares, t h e s t r u c t u r e o f t h e r o t o r 
c r a f t s h a l l b e d e s i g n e d t o w i t h s t a n d s u c h 
l o a d s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by A m d t 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

7 . 6 4 3 Safety belts. S a f e t y b e l t s s h a l l b e 
o f a n a p p r o v e d t y p e ( s e e s e c . 7 . 3 5 5 ( c ) ( 2 ) ) . 
W h e n m e a n s a r e p r o v i d e d t o i n d i c a t e t o t h e 
p a s s e n g e r s w h e n s e a t b e l t s s h o u l d b e f a s t 
e n e d , t h e d e v i c e s h a l l b e s o i n s t a l l e d t h a t i t 
c a n b e o p e r a t e d f r o m t h e s e a t o f e i t h e r t h e 
p i l o t o r c o p i l o t . 

New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1 ,1956 . ) 

7 . 6 4 4 Emergency flotation and signaling 
equipment. W h e n e m e r g e n c y flotation a n d 
s i g n a l i n g e q u i p m e n t i s r e q u i r e d b y t h e o p e r 
a t i n g r u l e s o f t h e r e g u l a t i o n s i n t h i s s u b 
c h a p t e r , s u c h e q u i p m e n t s h a l l c o m p l y w i t h 
t h e p r o v i s i o n s o f p a r a g r a p h s ( a ) t h r o u g h 
( d ) o f t h i s s e c t i o n . 

( a ) Liferafts. L i f e r a f t s s h a l l b e o f a n 
a p p r o v e d t y p e . U n l e s s e x c e s s r a f t s o f s u f f i 
c i e n t c a p a c i t y a r e p r o v i d e d , t h e b u o y a n c y 
a n d s e a t i n g c a p a c i t y b e y o n d t h e r a t e d c a 
p a c i t y o f t h e r a f t s s h a l l b e s u c h a s t o a c 
c o m m o d a t e a l l o c c u p a n t s o f t h e r o t o r c r a f t 
i n t h e e v e n t o f a l o s s o f o n e l i f e r a f t o f t h e 
l a r g e s t r a t e d c a p a c i t y o n b o a r d . E a c h l i f e -
r a f t s h a l l b e e q u i p p e d w i t h a t r a i l i n g l i n e 
a n d w i t h a s t a t i c l i n e , t h e l a t t e r d e s i g n e d 
t o h o l d t h e r a f t n e a r t h e r o t o r c r a f t b u t t o 
r e l e a s e i t i n c a s e t h e r o t o r c r a f t b e c o m e s 
t o t a l l y s u b m e r g e d . E a c h r a f t s h a l l c o n t a i n 
o b v i o u s m a r k i n g s o f i n s t r u c t i o n o n i t s o p e r a 
t i o n . 

( b ) Liferaft equipment. A p p r o v e d e q u i p 
m e n t i n t e n d e d f o r s u r v i v a l s h a l l b e a t t a c h e d 
t o e a c h l i f e r a f t a n d m a r k e d f o r i d e n t i f i c a 
t i o n a n d m e t h o d o f o p e r a t i o n . 
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Note: The extent and type of survival equipment 
will depend upon the route over which the rotorcraft 
is operated. 

( c ) Long-range signaling device. A n a p 
p r o v e d l o n g - r a n g e s i g n a l i n g d e v i c e s h a l l b e 
p r o v i d e d f o r u s e i n o n e o f t h e l i f e r a f t s . 

( d ) Life preservers. L i f e p r e s e r v e r s s h a l l 
b e o f a n a p p r o v e d t y p e . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7-4 , 24 F . R . 7074, 
Sept. 1, 1959, effective Oct. 1, 1959. ) 

7 . 6 4 5 Stowage of safety equipment. S p e 
c i a l s t o w a g e p r o v i s i o n s s h a l l b e m a d e f o r a l l 
p r e s c r i b e d s a f e t y e q u i p m e n t t o b e u s e d i n 
e m e r g e n c i e s . T h e s t o w a g e p r o v i s i o n s s h a l l 
b e s u c h t h a t t h e e q u i p m e n t i s d i r e c t l y a c c e s 
s i b l e a n d i t s l o c a t i o n i s o b v i o u s . A l l s a f e t y 
e q u i p m e n t s h a l l b e p r o t e c t e d a g a i n s t i n a d 
v e r t e n t d a m a g e . T h e s t o w a g e p r o v i s i o n s 
s h a l l b e m a r k e d c o n s p i c u o u s l y t o i d e n t i f y 
t h e c o n t e n t s a n d t o f a c i l i t a t e r e m o v a l o f t h e 
e q u i p m e n t . I n a d d i t i o n , t h e f o l l o w i n g s h a l l 
s p e c i f i c a l l y a p p l y : 

( a ) Emergency exit means. T h e s t o w a g e 
p r o v i s i o n s f o r t h e e m e r g e n c y e x i t d e s c e n t 
d e v i c e r e q u i r e d b y s e c t i d n 7 . 3 5 7 ( d ) ( 6 ) s h a l l 
b e l o c a t e d a t t h e e x i t s w h i c h t h e y a r e i n 
t e n d e d t o s e r v e . 

( b ) Liferafts. L i f e r a f t s s h a l l b e s t o w e d 
n e a r e x i t s t h r o u g h w h i c h t h e r a f t s c a n b e 
l a u n c h e d d u r i n g a n u n p l a n n e d d i t c h i n g . 
R a f t s a u t o m a t i c a l l y o r r e m o t e l y r e l e a s e d o n 
t h e o u t s i d e o f t h e r o t o r c r a f t s h a l l b e a t 
t a c h e d t o t h e r o t o r c r a f t b y m e a n s o f t h e 
s t a t i c l i n e p r e s c r i b e d i n s e c t i o n 7 . 6 4 4 ( a ) . 

( c ) Long-range signaling device. T h e 
s t o w a g e p r o v i s i o n s f o r t h e l o n g - r a n g e s i g n a l 
i n g d e v i c e r e q u i r e d b y s e c t i o n 7 . 6 4 4 ( c ) s h a l l 
b e l o c a t e d n e a r a n e x i t t o b e a v a i l a b l e d u r i n g 
a n u n p l a n n e d d i t c h i n g . 

( d ) Life preservers. L i f e p r e s e r v e r s s h a l l 
b e s o l o c a t e d t h a t t h e y a r e w i t h i n e a s y r e a c h 
o f e a c h o c c u p a n t w h i l e s e a t e d . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 6 4 6 Oxygen equipment and supply. 
( a ) Protective breathing equipment. 

W h e n p r o t e c t i v e b r e a t h i n g e q u i p m e n t i s r e 
q u i r e d b y t h e o p e r a t i n g r u l e s o f t h e r e g u l a -
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tions in this subchapter, it shall be designed 
to protect the flight crew from the effects of 
smoke, carbon dioxide, and other harmful 
gases while on flight deck duty. The pro
tective breathing equipment and the neces
sary supply of oxygen shall be in accord
ance with the following provisions: 

(1) The protective breathing equipment 
shall include masks covering the eyes, nose, 
and mouth, or only the nose and mouth 
where accessory equipment is provided to 
protect the eyes. 

(2) A supply of protective oxygen per 
crewmember shall be of 10 minutes duration 
at a pressure altitude of 8,000 feet and a 
respiratory minute volume of 30 liters per 
minute BTPD. 

Note: When a demand-type oxygen system is em
ployed, a supply per crewmember of 200 l i ters of free 
oxygen a t 70° F . and 760 mm. Hg pressure is consid
ered to be of 10 minutes duration a t t h e prescribed alt i
tude and minute volume. B T P D r e f e r s to body tem
p e r a t u r e condit ions; i.e., 37° C. a t ambient pressure , 
dry. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

Miscellaneous Equipment 
7.650 Hydraulic systems; strength. 
(a) Structural loads. All elements of the 

hydraulic system shall be designed to with
stand, without detrimental permament de
formation, all structural loads whieh may be 
imposed simultaneously with the maximum 
hydraulic loads occurring in operation. 

(b) Proof pressure tests. All elements of 
the hydraulic system shall be tested to a 
proof pressure of 1.5 times the maximum 
pressure to which the part will be subjected 
in normal operation. In such test, no part 
of the hydraulic system shall fail, malfunc
tion, or suffer detrimental deformation. 

(c) Burst pressure strength. Individual 
hydraulic system elements shall be designed 
to withstand pressures which are sufficiently 
increased over the pressures prescribed in 
paragraph (b) of this section to safeguard 
against rupture under service conditions. 

Note: The following pressures , in t e r m s of per
centages of maximum operating pressures for part icu
lar elements, in most instances a r e sufficient to insure 
against rupture in service: 250 percent in units under 
oil p r e s s u r e ; 400 percent in units containing a ir and 
oil under pressure and in lines, hoses, and fittings; and 
300 percent in units of system subjected to back 
pressure . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7.651 Hydraulic systems; design. The 
provisions of section 7.606 shall apply to 
hydraulic systems and equipment. 

(a) Pressure indication. A means shall 
be provided to indicate the pressure in each 
main hydraulic power system. 

(b) Pressure limiting provisions. Pro
vision shall be made to assure that pressures 
in any part of the system will not exceed a 
safe limit above the maximum operating 
pressure of the system and to insure against 
excessive pressures resulting from fluid 
volumetric changes in all lines which are 
likely to remain closed long enough for such 
changes N to take place. In addition, con
sideration shall be given to the possible oc
currence of detrimental transient (surge) 
pressures during operation. 

(c) Installation. Hydraulic lines, fit
tings, and components shall be installed and 
supported to prevent excessive vibration and 
to withstand inertia loads. All elements of 
the installation shall be protected from 
abrasion, corrosion, and meehanical damage. 

(d) Connections. Flexible hose, or other 
means of providing flexibility, shall be used 
to connect points in a hydraulic fluid line 
between which there is relative motion or 
differential vibration. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.652 Hydraulic system fire protection. 
When flammable type hydraulic fluid is used, 
the hydraulic system shall comply with the 
provisions of sections 7.384 and 7.481 through 
7.483. 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 
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7 . 6 5 3 Radio installation. 
( a ) R a d i o c o m m u n i c a t i o n a n d n a v i g a 

t i o n a l e q u i p m e n t i n s t a l l a t i o n s i n t h e r o t o r 
c r a f t s h o u l d b e f r e e f r o m h a z a r d s i n t h e m 
s e l v e s , i n t h e i r m e t h o d o f o p e r a t i o n , a n d i n 
t h e i r e f f e c t s o n o t h e r c o m p o n e n t s o f t h e 
rotorcraft. In s h o w i n g c o m p l i a n c e w i t h 
t h i s r e q u i r e m e n t , c o n s i d e r a t i o n s h a l l b e 
g i v e n t o c r i t i c a l e n v i r o n m e n t a l c o n d i t i o n s . 

Note: Cri t ica l 'environmental conditions m a y in
clude temperature , pressure , humidity, ventilation, po
sition, acceleration, vibration, and presence of detri
mental substances. 

( b ) A l l r a d i o c o m m u n i c a t i o n a n d n a v i g a 
t i o n a l e q u i p m e n t , c o n t r o l s , a n d w i r i n g s h a l l 
b e s o i n s t a l l e d t h a t o p e r a t i o n o f a n y o n e u n i t 
o r s y s t e m o f u n i t s w i l l n o t a f f e c t a d v e r s e l y 
t h e s i m u l t a n e o u s o p e r a t i o n o f a n y o t h e r 
r a d i o o r e l e c t r o n i c u n i t o r s y s t e m o f u n i t s 
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r e q u i r e d b y t h e r e g u l a t i o n s i n t h i s s u b 
c h a p t e r . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, efEective 
Aug. 1, 1956.) 

7 . 6 5 4 Vacuum systems. 
( a ) M e a n s , i n a d d i t i o n t o t h e n o r m a l p r e s 

s u r e r e l i e f , s h a l l b e p r o v i d e d t o r e l i e v e a u t o 
m a t i c a l l y t h e p r e s s u r e i n t h e d i s c h a r g e l i n e s 
f r o m t h e v a c u u m a i r p u m p i f t h e d e l i v e r y 
t e m p e r a t u r e o f t h e a i r r e a c h e s a n u n s a f e 
v a l u e . 

( b ) V a c u u m a i r s y s t e m l i n e s a n d fittings 
o n t h e d i s c h a r g e s i d e o f t h e p u m p w h i c h 
m i g h t c o n t a i n flammable v a p o r s o r fluids 
s h a l l c o m p l y w i t h s e c t i o n 7 . 4 8 3 i f t h e y a r e 
l o c a t e d i n a d e s i g n a t e d fire z o n e . O t h e r 
v a c u u m a i r s y s t e m c o m p o n e n t s l o c a t e d i n 
d e s i g n a t e d fire z o n e s s h a l l b e fire-resistant. 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 
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Subpart G—Operating Limitations and Information 
G e n e r a l 

7 . 7 0 0 Scope. 
( a ) T h e o p e r a t i n g l i m i t a t i o n s i n s e c t i o n s 

7 . 7 1 0 t h r o u g h 7 . 7 1 8 s h a l l b e e s t a b l i s h e d a s 
p r e s c r i b e d i n t h i s p a r t . 

( b ) T h e o p e r a t i n g l i m i t a t i o n s , t o g e t h e r 
w i t h a n y o t h e r i n f o r m a t i o n c o n c e r n i n g t h e 
r o t o r c r a f t f o u n d n e c e s s a r y f o r s a f e t y d u r i n g 
o p e r a t i o n , s h a l l b e i n c l u d e d i n t h e R o t o r 
c r a f t F l i g h t M a n u a l ( s e c . 7 . 7 4 0 ) , s h a l l b e 
e x p r e s s e d a s m a r k i n g s a n d p l a c a r d s ( s e c . 
7 . 7 3 0 ) , a n d s h a l l b e m a d e a v a i l a b l e b y s u c h 
o t h e r m e a n s a s w i l l c o n v e y t h e i n f o r m a t i o n 
t o t h e c r e w m e m b e r s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

O p e r a t i n g L i m i t a t i o n s 

7 . 7 1 0 Airspeed limitations; general. 
W h e n a i r s p e e d l i m i t a t i o n s a r e a f u n c t i o n o f 
w e i g h t , w e i g h t d i s t r i b u t i o n , a l t i t u d e , r o t o r 
s p e e d , p o w e r , o r o t h e r f a c t o r s , t h e v a l u e s c o r 
r e s p o n d i n g w i t h a l l c r i t i c a l c o m b i n a t i o n s o f 
t h e s e v a l u e s s h a l l b e e s t a b l i s h e d . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 7 1 1 Never-exceed speed VSE. 
( a ) T h e n e v e r - e x c e e d s p e e d s h a l l b e e s t a b 

l i s h e d . I t s h a l l n o t b e l e s s t h a n t h e b e s t 
r a t e - o f - c l i m b s p e e d w i t h a l l e n g i n e s o p e r a t 
i n g a t m a x i m u m c o n t i n u o u s p o w e r , n o r 
g r e a t e r t h a n e i t h e r o f t h e f o l l o w i n g : 

( 1 ) 0.9 V e s t a b l i s h e d i n a c c o r d a n c e w i t h 
s e c t i o n 7 . 2 0 4 , o r 

( 2 ) 0.9 t i m e s t h e m a x i m u m s p e e d d e m o n 
s t r a t e d i n a c c o r d a n c e w i t h s e c t i o n 7 . 1 4 0 . 

( b ) I t s h a l l b e p e r m i s s i b l e t o v a r y t h e 
n e v e r - e x c e e d s p e e d w i t h a l t i t u d e a n d r o t o r 
r p m , p r o v i d e d t h a t t h e r a n g e s o f t h e s e v a r i 
a b l e s a r e s u f f i c i e n t l y l a r g e t o a l l o w a n 
o p e r a t i o n a l l y p r a c t i c a l a n d s a f e v a r i a t i o n o f 
t h e n e v e r - e x c e e d s p e e d s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 7 1 2 Operating speed range. A n o p e r a t 
i n g s p e e d r a n g e s h a l l b e e s t a b l i s h e d f o r e a c h 
r o t o r c r a f t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 . ) 

7 . 7 1 3 Rotor speed. R o t o r r p m l i m i t a 
t i o n s s h a l l b e e s t a b l i s h e d a s s e t f o r t h i n 

74 



CAM 7 

p a r a g r a p h s ( a ) a n d ( b ) o f t h i s s e c t i o n . ( S e e 
a l s o s e c . 7 . 7 1 0 . ) 

( a ) Maximum power off (autorotation). 
N o t t o e x c e e d 9 5 p e r c e n t o f t h e m a x i m u m d e 
s i g n r p m d e t e r m i n e d u n d e r s e c t i o n 7 . 2 0 4 ( b ) 
o r 9 5 p e r c e n t o f t h e m a x i m u m r p m d e m o n 
s t r a t e d d u r i n g t h e t y p e t e s t s ( s e e s e c . 7 . 1 0 3 
( b ) ) , w h i c h e v e r i s l e s s . 

( b ) Minimum. 
( 1 ) Power off. N o t l e s s t h a n 1 0 5 p e r 

c e n t o f t h e h i g h e r o f t h e f o l l o w i n g : 
( i ) T h e m i n i m u m d e m o n s t r a t e d d u r 

i n g t h e t y p e t e s t ( s e e s e c . 7 . 1 0 3 ( b ) ) , o r 
( i i ) T h e m i n i m u m d e t e r m i n e d b y d e 

s i g n s u b s t a n t i a t i o n . 
( 2 ) Power on. N o t l e s s t h a n t h e h i g h e r 

o f t h e f o l l o w i n g : 
( i ) T h e m i n i m u m d e m o n s t r a t e d d u r 

i n g t h e t y p e t e s t s ( s e e s e c . 7 . 1 0 3 ( a ) ) , o r 
( i i ) T h e m i n i m u m d e t e r m i n e d b y d e 

s i g n s u b s t a n t i a t i o n a n d n o t h i g h e r t h a n a 
v a l u e d e t e r m i n e d i n c o m p l i a n c e w i t h s e c t i o n 
7 . 1 0 3 ( a ) . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 7 1 4 Powerplant limitations. T h e 
p o w e r p l a n t l i m i t a t i o n s s e t f o r t h i n p a r a 
g r a p h s ( a ) t h r o u g h ( d ) o f t h i s s e c t i o n s h a l l 
b e e s t a b l i s h e d f o r t h e r o t o r c r a f t . T h e y 
s h a l l n o t e x c e e d t h e c o r r e s p o n d i n g l i m i t s 
e s t a b l i s h e d a s a p a r t o f t h e t y p e c e r t i f i c a t i o n 
o f t h e e n g i n e ( s ) i n s t a l l e d o n t h e r o t o r c r a f t . 

( a ) Takeoff operation. T h e t a k e o i f o p 
e r a t i o n s h a l l b e l i m i t e d b y : 

( 1 ) T h e m a x i m u m r o t a t i o n a l s p e e d , 
w h i c h s h a l l n o t b e g r e a t e r t h a n t h e m a x i 
m u m v a l u e d e t e r m i n e d b y t h e r o t o r d e s i g n , 
n o r g r e a t e r t h a n t h e m a x i m u m v a l u e d e m o n 
s t r a t e d d u r i n g t y p e t e s t s . 

( 2 ) T h e m a x i m u m p e r m i s s i b l e m a n i f o l d 
p r e s s u r e . 

( 3 ) T h e t i m e l i m i t f o r u s e o f t h e p o w e r 
w h i c h c o r r e s p o n d s w i t h t h e v a l u e s e s t a b 
l i s h e d i n s u b p a r a g r a p h s ( 1 ) a n d ( 2 ) o f t h i s 
p a r a g r a p h . 

( 4 ) W h e r e t h e t i m e l i m i t e s t a b l i s h e d i n 
s u b p a r a g r a p h ( 3 ) o f t h i s p a r a g r a p h e x c e e d s 
t w o m i n u t e s , t h e m a x i m u m a l l o w a b l e c y l i n -

7 . 7 1 6 

d e r h e a d o r c o o l a n t o u t l e t a n d o i l t e m p e r a 
t u r e s . 

( 5 ) M a x i m u m c y l i n d e r h e a d o r c o o l a n t 
o u t l e t a n d o i l t e m p e r a t u r e s , i f t h e s e d i f f e r 
f r o m t h e m a x i m u m l i m i t s f o r c o n t i n u o u s 
o p e r a t i o n . 

( b ) Continuous operation. T h e c o n t i n 
u o u s o p e r a t i o n s h a l l b e l i m i t e d b y : 

( 1 ) T h e m a x i m u m r o t a t i o n a l s p e e d , 
w h i c h s h a l l n o t b e g r e a t e r t h a n t h e m a x i 
m u m v a l u e d e t e r m i n e d b y t h e r o t o r d e s i g n , 
n o r g r e a t e r t h a n t h e m a x i m u m v a l u e d e m o n 
s t r a t e d d u r i n g t y p e t e s t s . 

( 2 ) M a x i m u m p e r m i s s i b l e m a n i f o l d 
p r e s s u r e . 

( 3 ) M a x i m u m a l l o w a b l e c y l i n d e r h e a d 
o r c o o l a n t o u t l e t a n d o i l t e m p e r a t u r e s . 

( 4 ) T h e m i n i m u m r o t a t i o n a l s p e e d 
d e m o n s t r a t e d i n c o m p l i a n c e w i t h t h e r o t o r 
s p e e d r e q u i r e m e n t s a s p r e s c r i b e d i n s e c t i o n 
7 . 7 1 3 ( b ) ( 2 ) . 

[ ( c ) Fuel grade or specification designa
tion. T h e m i n i m u m f u e l g r a d e f o r r e c i p r o 
c a t i n g e n g i n e s o r t h e f u e l d e s i g n a t i o n f o r 
t u r b i n e e n g i n e s , r e q u i r e d f o r t h e o p e r a t i o n 
o f t h e e n g i n e w i t h i n t h e l i m i t a t i o n s p r e 
s c r i b e d i n p a r a g r a p h s ( a ) a n d ( b ) o f t h i s 
s e c t i o n . ] 

( d ) Cooling limitations. T h e m a x i m u m 
s e a l e v e l t e m p e r a t u r e f o r w h i c h s a t i s f a c t o r y 
c o o l i n g h a s b e e n d e m o n s t r a t e d . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; as amended by Amdt. 7 - 5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3, 1962.) 

7 . 7 1 5 Limiting height-speed envelope. I f a 
r a n g e o f h e i g h t s e x i s t s a t a n y s p e e d , i n c l u d 
i n g z e r o , w i t h i n w h i c h i t i s n o t p o s s i b l e t o 
m a k e a s a f e l a n d i n g f o l l o w i n g p o w e r f a i l 
u r e , t h e r a n g e o f h e i g h t s a n d i t s v a r i a t i o n 
w i t h f o r w a r d s p e e d s h a l l b e e s t a b l i s h e d t o 
g e t h e r w i t h a n y o t h e r p e r t i n e n t i n f o r m a t i o n , 
s u c h a s t y p e o f l a n d i n g s u r f a c e . ( S e e s e c 
t i o n s 7 . 1 1 1 ( a ) , 7 . 1 1 1 ( b ) , a n d 7 . 7 4 1 ( f ) . ) 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -4 , 2 4 F . R . 7074, 
Sept. 1, 1959, effective Oct. 1, 1959. ) 

7 . 7 1 6 Rotorcraft weight and center of 
gravity limitations. T h e r o t o r c r a f t w e i g h t 
a n d c e n t e r o f g r a v i t y l i m i t a t i o n s t o b e e s t a b -
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l i s h e d a r e t h o s e r e q u i r e d t o b e d e t e r m i n e d b y 
s e c t i o n s 7 . 1 0 1 a n d 7 . 1 0 2 . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 7 1 7 Minimum /light crew. T h e m i n i 
m u m f l i g h t c r e w s h a l l b e e s t a b l i s h e d b y t h e 
A d m i n i s t r a t o r a s t h a t n u m b e r o f p e r s o n s 
w h i c h h e f i n d s n e c e s s a r y f o r s a f e t y i n t h e 
o p e r a t i o n s a u t h o r i z e d u n d e r s e c t i o n 7 . 7 1 8 . 
T h i s f i n d i n g s h a l l b e b a s e d u p o n t h e w o r k 
l o a d i m p o s e d u p o n i n d i v i d u a l c r e w m e m b e r s 
w i t h d u e c o n s i d e r a t i o n g i v e n t o t h e a c c e s s i 
b i l i t y a n d t h e e a s e o f o p e r a t i o n o f a l l n e c e s 
s a r y c o n t r o l s b y t h e a p p r o p r i a t e c r e w m e m 
b e r s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 7 1 8 Types of operation. T h e t y p e o f o p 
e r a t i o n t o w h i c h a r o t o r c r a f t i s l i m i t e d s h a l l 
b e e s t a b l i s h e d o n t h e b a s i s o f flight c h a r a c 
t e r i s t i c s a n d t h e e q u i p m e n t i n s t a l l e d . ( S e e 
t h e o p e r a t i n g p a r t s o f t h i s s u b c h a p t e r . ) 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 7 1 9 Maintenance manual. T h e a p p l i 
c a n t s h a l l f u r n i s h w i t h e a c h r o t o r c r a f t a 
m a i n t e n a n c e m a n u a l t o c o n t a i n i n f o r m a 
t i o n w h i c h h e c o n s i d e r s e s s e n t i a l f o r t h e 
p r o p e r m a i n t e n a n c e o f t h e r o t o r c r a f t . T h e 
m a i n t e n a n c e m a n u a l s h a l l i n c l u d e r e c o m 
m e n d e d l i m i t s o n s e r v i c e l i f e o r r e t i r e m e n t 
p e r i o d s f o r m a j o r c o m p o n e n t s o f t h e r o t o r 
c r a f t . S u c h c o m p o n e n t s s h a l l b e i d e n t i f i e d 
b y s e r i a l n u m b e r s o r b y o t h e r e q u i v a l e n t 
m e a n s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956 . ) 

M a r k i n g s a n d P l a c a r d s 

7 . 7 3 0 General. 
( a ) T h e m a r k i n g s a n d p l a c a r d s s p e c i f i e d 

i n s e c t i o n s 7 . 7 3 1 t h r o u g h 7 . 7 3 8 a r e r e q u i r e d 
f o r a l l r o t o r c r a f t . 

( b ) M a r k i n g s a n d p l a c a r d s s h a l l b e d i s 
p l a y e d i n c o n s p i c u o u s p l a c e s a n d s h a l l b e 
s u c h t h a t t h e y c a n n o t b e e a s i l y e r a s e d , d i s 
figured, o r o b s c u r e d . 
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( c ) A d d i t i o n a l i n f o r m a t i o n , p l a c a r d s , a n d 
i n s t r u m e n t m a r k i n g s h a v i n g a d i r e c t a n d 
i m p o r t a n t b e a r i n g o n s a f e o p e r a t i o n o f t h e 
r o t o r c r a f t s h a l l b e r e q u i r e d w h e n u n u s u a l 
d e s i g n , o p e r a t i n g , o r h a n d l i n g c h a r a c t e r i s 
t i c s s o w a r r a n t . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 7 3 1 Instrument markings; general. 
( a ) W h e n m a r k i n g s a r e p l a c e d o n t h e 

c o v e r g l a s s o f t h e i n s t r u m e n t , p r o v i s i o n s h a l l 
b e m a d e t o m a i n t a i n t h e c o r r e c t a l i g n m e n t 
o f t h e g l a s s c o v e r w i t h t h e f a c e o f t h e d i a l . 

( b ) A H a r c s a n d l i n e s s h a l l b e o f s u f f i c i e n t 
w i d t h a n d s o l o c a t e d t h a t t h e y a r e c l e a r l y 
v i s i b l e t o t h e p i l o t . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 7 3 2 Airspeed indicator. I n s t r u m e n t i n 
d i c a t i o n s s h a l l b e i n t e r m s o f i n d i c a t e d a i r 
s p e e d . T h e m a r k i n g s s e t f o r t h i n p a r a 
g r a p h s ( a ) t h r o u g h ( c ) o f t h i s s e c t i o n s h a l l 
b e u s e d t o i n d i c a t e t o t h e p i l o t t h e m a x i m u m 
a n d m i n i m u m p e r m i s s i b l e s p e e d s a n d t h e 
n o r m a l p r e c a u t i o n a r y o p e r a t i n g r a n g e s . 
( S e e s e e s . 7 . 6 1 2 ( a ) , 7 . 7 1 0 , 7 . 7 1 1 , 7 . 7 1 2 , 7 . 7 1 3 , 
a n d 7 . 7 1 5 . ) 

( a ) A r e d r a d i a l l i n e s h a l l b e u s e d t o i n d i 
c a t e t h e l i m i t b e y o n d w h i c h o p e r a t i o n i s 
d a n g e r o u s . 

( b ) A y e l l o w a r c s h a l l b e u s e d t o i n d i c a t e 
t h e p r e c a u t i o n a r y o p e r a t i n g r a n g e . 

( c ) A g r e e n a r c s h a l l b e u s e d t o i n d i c a t e 
t h e s a f e o p e r a t i n g r a n g e . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 

7 . 7 3 3 Magnetic direction indicator. A 
p l a c a r d s h a l l b e i n s t a l l e d o n o r i n c l o s e 
p r o x i m i t y t o t h e m a g n e t i c d i r e c t i o n i n d i 
c a t o r w h i c h s h a l l c o m p l y w i t h t h e r e q u i r e 
m e n t s o f p a r a g r a p h s ( a ) t h r o u g h ( c ) o f t h i s 
s e c t i o n . ( S e e s e c . 7 . 6 1 2 ( c ) . ) 

( a ) T h e p l a c a r d s h a l l c o n t a i n t h e c a l i b r a 
t i o n o f t h e i n s t r u m e n t i n a l e v e l flight a t t i 
t u d e w i t h e n g i n e ( s ) o p e r a t i n g . 

( b ) T h e p l a c a r d s h a l l s t a t e w h e t h e r t h e 
c a l i b r a t i o n w a s m a d e w i t h r a d i o r e c e i v e r ( s ) 
o n o r o f f . 
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( c ) T h e c a l i b r a t i o n r e a d i n g s s h a l l b e i n 
t e r m s o f m a g n e t i c h e a d i n g s i n n o t g r e a t e r 
t h a n 4 5 ° i n c r e m e n t s . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 7 3 4 Powerplant instruments; general. 
A l l r e q u i r e d p o w e r p l a n t i n s t r u m e n t s s h a l l b e 
m a r k e d a s f o l l o w s : 

( a ) T h e m a x i m u m a n d t h e m i n i m u m , i f 
a p p l i c a b l e , s a f e o p e r a t i o n a l l i m i t s s h a l l b e 
m a r k e d w i t h r e d r a d i a l l i n e s . 

( b ) T h e n o r m a l o p e r a t i n g r a n g e s s h a l l b e 
m a r k e d w i t h a g r e e n a r c n o t e x t e n d i n g b e 
y o n d t h e m a x i m u m a n d m i n i m u m s a f e o p 
e r a t i o n a l l i m i t s . 

( c ) T h e t a k e o f f a n d p r e c a u t i o n a r y r a n g e s 
s h a l l b e m a r k e d w i t h a y e l l o w a r c . 

( d ) E n g i n e o r r o t o r s p e e d r a n g e s w h i c h 
a r e r e s t r i c t e d b e c a u s e o f e x c e s s i v e v i b r a t i o n 
s t r e s s e s s h a l l b e m a r k e d w i t h r e d a r c s . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 7 3 5 Oil quantity indicator. O i l q u a n 
t i t y i n d i c a t o r s s h a l l b e m a r k e d i n s u f f i c i e n t 
i n c r e m e n t s t o i n d i c a t e r e a d i l y a n d a c c u 
r a t e l y t h e q u a n t i t y o f o i l . ( S e e s e c . 7 . 6 1 3 
( d ) . ) 

(New F a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 7 3 6 Fuel quantity indicator. W h e n t h e 
u n u s a b l e f u e l s u p p l y f o r a n y t a n k e x c e e d s 
o n e g a l l o n o r 5 p e r c e n t o f t h e t a n k c a p a c i t y , 
w h i c h e v e r i s g r e a t e r , a r e d a r c s h a l l b e 
m a r k e d o n t h e i n d i c a t o r e x t e n d i n g f r o m t h e 
c a l i b r a t e d z e r o r e a d i n g t o t h e l o w e s t r e a d 
i n g o b t a i n a b l e i n t h e l e v e l flight a t t i t u d e . 
( S e e s e c t i o n s 7 . 4 2 1 a n d 7 . 6 1 3 ( b ) . ) A n o t a 
t i o n i n t h e R o t o r c r a f t F l i g h t M a n u a l s h a l l 
b e m a d e t o i n d i c a t e t h a t t h e f u e l r e m a i n i n g 
i n t h e t a n k w h e n t h e q u a n t i t y i n d i c a t o r 
r e a c h e s z e r o i s n o t u s a b l e i n flight. ( S e e s e c . 
7 . 7 4 1 ( g ) . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7.737 Control markings. 
( a ) General. A l l c o c k p i t c o n t r o l s i n c l u d 

i n g t h o s e r e f e r r e d t o i n p a r a g r a p h s ( b ) a n d 
( c ) o f t h i s s e c t i o n s h a l l b e p l a i n l y m a r k e d 

7 . 7 3 8 

a s t o t h e i r f u n c t i o n a n d m e t h o d o f o p e r a t i o n . 
( S e e s e c . 7 . 3 5 3 . ) 

( b ) Powerplant fuel controls. T h e p o w e r -
p l a n t f u e l c o n t r o l s s h a l l b e m a r k e d i n a c 
c o r d a n c e w i t h s u b p a r a g r a p h s ( 1 ) t h r o u g h 
( 4 ) o f t h i s p a r a g r a p h . 

( 1 ) C o n t r o l s f o r f u e l t a n k s e l e c t o r 
v a l v e s s h a l l b e m a r k e d t o i n d i c a t e t h e p o s i 
t i o n c o r r e s p o n d i n g w i t h e a c h t a n k w i t h a l l 
e x i s t i n g c r o s s - f e e d p o s i t i o n s . 

( 2 ) W h e n m o r e t h a n o n e f u e l t a n k i s 
p r o v i d e d , a n d i f s a f e o p e r a t i o n d e p e n d s u p o n 
t h e u s e o f t a n k s i n a s p e c i f i c s e q u e n c e , t h e 
f u e l t a n k s e l e c t o r c o n t r o l s s h a l l b e m a r k e d 
a d j a c e n t t o o r o n t h e c o n t r o l t o i n d i c a t e t o 
t h e flight p e r s o n n e l t h e o r d e r i n w h i c h t h e 
t a n k s m u s t b e u s e d . 

( 3 ) O n m u l t i e n g i n e r o t o r c r a f t , c o n t r o l s 
f o r e n g i n e v a l v e s s h a l l b e m a r k e d t o i n d i c a t e 
t h e p o s i t i o n c o r r e s p o n d i n g w i t h e a c h e n g i n e . 

( 4 ) T h e c a p a c i t y o f e a c h t a n k s h a l l b e 
i n d i c a t e d a d j a c e n t t o o r o n t h e f u e l t a n k 
s e l e c t o r c o n t r o l . 

( c ) Accessory and auxiliary controls. 
A c c e s s o r y a n d a u x i l i a r y c o n t r o l s s h a l l b e 
m a r k e d i n a c c o r d a n c e w i t h s u b p a r a g r a p h s 
( 1 ) a n d ( 2 ) o f t h i s p a r a g r a p h . 

( 1 ) W h e r e v i s u a l i n d i c a t o r s a r e e s s e n 
t i a l t o t h e o p e r a t i o n o f t h e r o t o r c r a f t ( s u c h 
a s a r o t o r p i t c h o r r e t r a c t a b l e l a n d i n g g e a r 
i n d i c a t o r ) , t h e y s h a l l b e m a r k e d i n s u c h a 
m a n n e r t h a t t h e c r e w m e m b e r s a t a l l t i m e s 
c a n d e t e r m i n e t h e p o s i t i o n o f t h e u n i t . 

( 2 ) E m e r g e n c y c o n t r o l s s h a l l b e c o l o r e d 
r e d a n d s h a l l b e m a r k e d t o i n d i c a t e t h e i r 
m e t h o d o f o p e r a t i o n . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 7 3 8 Miscellaneous markings and plac
ards. 

( a ) Baggage compartments and ballast 
location. E a c h b a g g a g e a n d c a r g o c o m 
p a r t m e n t a s w e l l a s t h e b a l l a s t l o c a t i o n s h a l l 
b e a r a p l a c a r d s t a t i n g t h e m a x i m u m a l l o w 
a b l e w e i g h t o f c o n t e n t s a n d , i f a p p l i c a b l e , 
a n y o t h e r l i m i t a t i o n o n c o n t e n t s f o u n d 
n e c e s s a r y d u e t o l o a d i n g r e q u i r e m e n t s . 
W h e n t h e m a x i m u m p e r m i s s i b l e w e i g h t t o b e 
c a r r i e d i n a s e a t i s l e s s t h a n 1 7 0 p o u n d s ( s e e 
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7.740 
s e c . 7 . 1 0 2 ( b ) ) , a p l a c a r d s h a l l b e p e r m a 
n e n t l y a t t a c h e d t o t h e s e a t s t r u c t u r e s t a t i n g 
t h e m a x i m u m a l l o w a b l e w e i g h t o f t h e o c c u 
p a n t t o b e c a r r i e d . 

( b ) Fuel and oil filler openings. T h e i n 
f o r m a t i o n r e q u i r e d b y s u b p a r a g r a p h s ( 1 ) 
a n d ( 2 ) o f t h i s p a r a g r a p h s h a l l b e m a r k e d o n 
o r a d j a c e n t t o t h e a p p r o p r i a t e filler c o v e r . 

( 1 ) T h e w o r d " f u e l , " t h e m i n i m u m p e r 
m i s s i b l e f u e l [ g r a d e o r d e s i g n a t i o n ] f o r t h e 
e n g i n e s i n s t a l l e d , a n d t h e u s a b l e f u e l t a n k 
c a p a c i t y . ( S e e s e c . 7 . 4 2 5 ( a ) . ) 

( 2 ) T h e w o r d " o i l " a n d t h e o i l t a n k 
c a p a c i t y . ( S e e s e c . 7 . 4 4 1 ( b ) ( 4 ) . ) 

( c ) Emergency exit placards. E m e r g e n c y 
e x i t p l a c a r d s a n d o p e r a t i n g c o n t r o l s s h a l l b e 
c o l o r e d r e d . A p l a c a r d s h a l l b e l o c a t e d a d 
j a c e n t t o t h e c o n t r o l s w h i c h c l e a r l y i n d i c a t e s 
t h e l o c a t i o n o f t h e ~ e x i t a n d t h e m e t h o d o f 
o p e r a t i o n . ( S e e s e c . 7 . 3 5 7 . ) 

( d ) Operating limitation placard. A p l a c 
a r d s h a l l b e p r o v i d e d i n c l e a r v i e w o f t h e 
p i l o t s t a t i n g : " T h i s ( h e l i c o p t e r , g y r o d y n e , 
e t c . ) m u s t b e o p e r a t e d i n c o m p l i a n c e w i t h 
t h e o p e r a t i n g l i m i t a t i o n s s p e c i f i e d i n t h e 
F A A a p p r o v e d R o t o r c r a f t F l i g h t M a n u a l . " 

( e ) Safety equipment. 
( 1 ) S a f e t y e q u i p m e n t c o n t r o l s w h i c h 

t h e c r e w i s e x p e c t e d t o o p e r a t e i n t i m e o f 
e m e r g e n c y , s u c h a s flares, a u t o m a t i c l i f e r a f t 
r e l e a s e s , e t c . , s h a l l b e p l a i n l y m a r k e d a s t o 
t h e i r m e t h o d o f o p e r a t i o n . 

( 2 ) W h e n fire e x t i n g u i s h e r s a n d s i g n a l 
i n g a n d o t h e r l i f e - s a v i n g e q u i p m e n t a r e c a r 
r i e d i n l o c k e r s , c o m p a r t m e n t s , e t c . , t h e s e 
l o c a t i o n s s h a l l b e m a r k e d a c c o r d i n g l y . 

[ ( f ) Tail rotor. T h e t a i l r o t o r s h a l l b e 
m a r k e d s o t h a t t h e r o t o r d i s c w i l l b e c o n 
s p i c u o u s u n d e r a l l n o r m a l g r o u n d c o n d i 
t i o n s . ] 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1 9 5 6 ; a s amended by Amdt. 7 -5 , 27 F . R . 2999, 
Mar. 30, 1962, effective May 3 , 1 9 6 2 . ) 

R o t o r c r a f t F l i g h t M a n u a l 

7 . 7 4 0 General. 
( a ) A R o t o r c r a f t F l i g h t M a n u a l s h a l l b e 

f u r n i s h e d w i t h e a c h r o t o r c r a f t . 
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( b ) T h e p o r t i o n s o f t h e m a n u a l l i s t e d i n 
s e c t i o n s 7 . 7 4 1 t h r o u g h 7 . 7 4 4 a s a r e a p p r o 
p r i a t e t o t h e r o t o r c r a f t s h a l l b e v e r i f i e d a n d 
a p p r o v e d a n d s h a l l b e s e g r e g a t e d , i d e n t i f i e d , 
a n d c l e a r l y d i s t i n g u i s h e d f r o m p o r t i o n s n o t 
s o a p p r o v e d . 

( c ) A d d i t i o n a l i t e m s o f i n f o r m a t i o n h a v 
i n g a d i r e c t a n d i m p o r t a n t b e a r i n g o n s a f e 
o p e r a t i o n s h a l l b e r e q u i r e d w h e n u n u s u a l d e 
s i g n , o p e r a t i n g , o r h a n d l i n g c h a r a c t e r i s t i c s 
s o w a r r a n t . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956.) 

7 . 7 4 1 Operating limitations. T h e o p e r a t 
i n g l i m i t a t i o n s s e t f o r t h i n p a r a g r a p h s ( a ) 
t h r o u g h ( g ) o f t h i s s e c t i o n s h a l l b e f u r 
n i s h e d w i t h e a c h r o t o r c r a f t . 

( a ) Airspeed and rotor limitations. S u f f i 
c i e n t i n f o r m a t i o n n e c e s s a r y f o r t h e m a r k i n g 
o f t h e l i m i t a t i o n s o n o r a d j a c e n t t o t h e i n 
d i c a t o r s s h a l l b e f u r n i s h e d . ( S e e s e c . 7 . 7 3 2 . ) 
I n a d d i t i o n , t h e s i g n i f i c a n c e o f t h e l i m i t a 
t i o n s a n d o f t h e c o l o r c o d i n g u s e d s h a l l b e 
e x p l a i n e d . 

( b ) Powerplant limitations. I n f o r m a t i o n 
s h a l l b e i n c l u d e d t o o u t l i n e a n d t o e x p l a i n 
a l l p o w e r p l a n t l i m i t a t i o n s ( s e e s e c . 7 . 7 1 4 ) 
a n d t o p e r m i t m a r k i n g t h e i n s t r u m e n t s a s 
r e q u i r e d b y s e c t i o n s 7 . 7 3 4 t h r o u g h 7 . 7 3 6 . 

( c ) Weight and loading distribution. T h e 
r o t o r c r a f t w e i g h t s a n d c e n t e r o f g r a v i t y 
l i m i t s r e q u i r e d b y s e c t i o n s 7 . 1 0 1 a n d 7 . 1 0 2 
s h a l l b e i n c l u d e d , t o g e t h e r w i t h t h e i t e m s o f 
e q u i p m e n t o n w h i c h t h e e m p t y w e i g h t i s 
b a s e d . W h e r e t h e v a r i e t y o f p o s s i b l e l o a d 
i n g c o n d i t i o n s w a r r a n t s , i n s t r u c t i o n s h a l l b e 
i n c l u d e d t o f a c i l i t a t e o b s e r v a n c e o f t h e 
l i m i t a t i o n s . 

( d ) Flight crew. W h e n a flight c r e w o f 
m o r e t h a n o n e i s r e q u i r e d , t h e n u m b e r a n d 
f u n c t i o n s o f t h e m i n i m u m flight c r e w d e t e r 
m i n e d i n a c c o r d a n c e w i t h s e c t i o n 7 . 7 1 7 s h a l l 
b e d e s c r i b e d . 

( e ) Type of operation. T h e t y p e ( s ) o f 
o p e r a t i o n ( s ) s h a l l b e l i s t e d f o r w h i c h t h e 
r o t o r c r a f t a n d i t s e q u i p m e n t i n s t a l l a t i o n s 
h a v e b e e n a p p r o v e d . ( S e e s e c . 7 . 7 1 8 . ) 
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( f ) Limiting heights. S u f f i c i e n t i n f o r m a 
t i o n s h a l l b e i n c l u d e d t o o u t l i n e t h e l i m i t i n g 
h e i g h t s a n d c o r r e s p o n d i n g s p e e d s f o r s a f e 
l a n d i n g a f t e r p o w e r f a i l u r e . ( S e e s e c . 7 . 7 1 5 . ) 

( g ) Unusable fuel. I f t h e u n u s a b l e f u e l 
s u p p l y i n a n y t a n k e x c e e d s o n e g a l l o n o r 5 
p e r c e n t o f t h e t a n k c a p a c i t y , w h i c h e v e r i s 
g r e a t e r , w a r n i n g s h a l l b e p r o v i d e d t o i n d i 
c a t e t o t h e flight p e r s o n n e l t h a t t h e f u e l 
r e m a i n i n g i n t h e t a n k w h e n t h e q u a n t i t y i n 
d i c a t o r r e a d s z e r o c a n n o t b e u s e d s a f e l y i n 
flight. ( S e e s e c . 7 . 4 2 1 . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956. ) 

7 . 7 4 2 Operating procedures. T h e s e c t i o n 
o f t h e m a n u a l d e v o t e d t o o p e r a t i n g p r o 
c e d u r e s s h a l l c o n t a i n i n f o r m a t i o n c o n c e r n 
i n g n o r m a l a n d e m e r g e n c y p r o c e d u r e s a n d 
o t h e r p e r t i n e n t i n f o r m a t i o n p e c u l i a r t o t h e 
r o t o r c r a f t ' s o p e r a t i n g c h a r a c t e r i s t i c s w h i c h 
a r e n e c e s s a r y f o r s a f e o p e r a t i o n . I f a p 
p l i c a b l e , t h e p r o c e d u r e s t o b e f o l l o w e d i n t h e 
e v e n t o f e n g i n e f a i l u r e i n c l u d i n g m i n i m u m 
s p e e d s , t r i m , o p e r a t i o n o f r e m a i n i n g e n g i n e s , 
e t c . , s h a l l b e d e s c r i b e d . 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

7 . 7 4 3 Performance information. 
( a ) Category A; performance data. A 

s u m m a r y o f a l l p e r f o r m a n c e d a t a s h a l l b e 
g i v e n , i n c l u d i n g p e r f o r m a n c e d a t a n e c e s s a r y 
f o r t h e a p p l i c a t i o n o f t h e o p e r a t i n g r u l e s o f 
t h i s s u b c h a p t e r , t o g e t h e r w i t h d e s c r i p t i o n s 
o f t h e c o n d i t i o n s , a i r s p e e d s , e t c . , u n d e r 
w h i c h t h e s e d a t a w e r e d e t e r m i n e d . I n a d d i 
t i o n , t h e i n f o r m a t i o n r e q u i r e d b y s u b p a r a 
g r a p h s ( 1 ) t h r o u g h ( 3 ) o f t h i s p a r a g r a p h 
s h a l l b e i n c l u d e d . 

( 1 ) Airspeeds. T h e i n d i c a t e d a i r s p e e d s 
c o r r e s p o n d i n g w i t h t h o s e d e t e r m i n e d f o r 
t a k e o f f s h a l l b e l i s t e d t o g e t h e r w i t h t h e p r o 
c e d u r e s t o b e f o l l o w e d i n t h e e v e n t t h e c r i t i 
c a l e n g i n e b e c o m e s i n o p e r a t i v e d u r i n g t a k e 
o f f ( s e e s e c . 7 . 7 4 2 ) . A i r s p e e d c a l i b r a t i o n s 
s h a l l b e i n c l u d e d . ( S e e s e c . 7 . 6 1 2 ( a ) ( 2 ) a n d 
( 3 ) . ) 
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( 2 ) Autorotative landing technique. 
D e s c r i p t i o n o f t h e t e c h n i q u e s , a s s o c i a t e d a i r 
s p e e d , a n d r a t e s o f d e s c e n t f o r a u t o r o t a t i v e 
l a n d i n g s s h a l l b e i n c l u d e d . ( S e e s e c . 7 . 1 1 8 
( b ) . ) 

( 3 ) Maximum allowable wind. I n f o r 
m a t i o n r e l a t i v e t o t h e m a x i m u m a l l o w a b l e 
w i n d f o r s a f e o p e r a t i o n n e a r t h e g r o u n d 
s h a l l b e i n c l u d e d . ( S e e s e c . 7 . 1 2 1 ( d ) . ) 

( b ) Category B; performance informa
tion. I n f o r m a t i o n r e l a t i v e t o t h e i t e m s o f 
p e r f o r m a n c e s e t f o r t h i n s u b p a r a g r a p h s ( 1 ) 
t h r o u g h ( 5 ) o f t h i s p a r a g r a p h , i n c l u d i n g a n y 
a d d i t i o n a l p e r f o r m a n c e d a t a n e c e s s a r y f o r 
t h e a p p l i c a t i o n o f t h e o p e r a t i n g r u l e s o f t h i s 
s u b c h a p t e r , s h a l l b e g i v e n . 

( 1 ) T h e t a k e o f f d i s t a n c e a n d t h e t a k e 
o f f s a f e t y a i r s p e e d t o g e t h e r w i t h a n y p e r t i 
n e n t i n f o r m a t i o n d e f i n i n g t h e flight p a t h 
w i t h r e s p e c t t o t h e r e q u i r e d a u t o r o t a t i v e 
l a n d i n g i n t h e e v e n t o f a n e n g i n e f a i l u r e , i n 
c l u d i n g t h e c a l c u l a t e d e f f e c t o f a l t i t u d e a n d 
t e m p e r a t u r e . ( S e e s e c . 7 . 1 1 4 . ) 

( 2 ) T h e s t e a d y r a t e s o f c l i m b a n d h o v e r 
i n g c e i l i n g t o g e t h e r w i t h t h e c o r r e s p o n d i n g 
a i r s p e e d s a n d o t h e r p e r t i n e n t i n f o r m a t i o n , 
i n c l u d i n g t h e c a l c u l a t e d e f f e c t o f a l t i t u d e 
a n d t e m p e r a t u r e . ( S e e s e e s . 7 . 1 1 5 a n d 7 . 1 1 6 . ) 

( 3 ) T h e l a n d i n g d i s t a n c e , a p p r o p r i a t e 
g l i d e a i r s p e e d , a n d t h e t y p e o f l a n d i n g s u r 
f a c e t o g e t h e r w i t h a n y p e r t i n e n t i n f o r m a t i o n 
w h i c h m i g h t a f f e c t t h i s d i s t a n c e , i n c l u d i n g 
t h e c a l c u l a t e d e f f e c t o f a l t i t u d e a n d t e m p e r 
a t u r e . ( S e e s e e s . 7 . 1 1 7 a n d 7 . 1 1 8 . ) 

( 4 ) M a x i m u m w i n d a l l o w a b l e f o r s a f e 
o p e r a t i o n n e a r t h e g r o u n d . ( S e e s e c . 7 . 1 2 1 
( d ) . ) 

( 5 ) T h e a i r s p e e d c a l i b r a t i o n s . ( S e e s e c . 
7 . 6 1 2 ( a ) ( 2 ) , ( 3 ) , a n d ( 4 ) . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1 9 5 6 : as amended by Amdt. 7 -4 , 24 F . R . 7074, 
Sept. 1. 1959, effective Oct. 1, 1959.) 

7 . 7 4 4 Marking and placard information. 
( S e e s e c . 7 . 7 3 0 . ) 

(New P a r t 7, 21 F . R . 3743, June 2, 1956, effective 
Aug. 1, 1956.) 

ROTORCRAFT A I R W O R T H I N E S S ; TRANSPORT CATEGORIES 

7 9 



7.750 ROTORCRAFT A I R W O R T H I N E S S ' TRANSPORT CATEGORIES CAM 7 

R o t o r c r a f t I d e n t i f i c a t i o n D a t a 

7 . 7 5 0 Identification plate. A fireproof 
i d e n t i f i c a t i o n p l a t e s h a l l b e s e c u r e l y a t 
t a c h e d t o t h e s t r u c t u r e i n a n a c c e s s i b l e l o c a 
t i o n w h e r e i t w i l l n o t l i k e l y b e d e f a c e d d u r 
i n g n o r m a l s e r v i c e . T h e i d e n t i f i c a t i o n p l a t e 
s h a l l n o t b e p l a c e d i n a l o c a t i o n w h e r e i t 
m i g h t b e e x p e c t e d t o b e d e s t r o y e d o r l o s t i n 
t h e e v e n t o f a n a c c i d e n t . T h e i d e n t i f i c a t i o n 

p l a t e s h a l l c o n t a i n t h e i d e n t i f i c a t i o n d a t a 
r e q u i r e d b y s e c t i o n 1 . 5 0 o f t h i s s u b c h a p t e r . 

(New P a r t 7, 21 F . R . 3743, June 2,. 1956, effective 
Aug. 1, 1956. ) 

7 . 7 5 1 Identification marks. T h e n a t i o n 
a l i t y a n d r e g i s t r a t i o n m a r k s s h a l l b e p e r 
m a n e n t l y a f f i x e d i n a c c o r d a n c e w i t h s e c t i o n 
1 . 1 0 0 o f t h i s s u b c h a p t e r . 

(New P a r t 7, 21 F . R . 3743, J u n e 2, 1956, effective 
Aug. 1, 1956 . ) 
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SPECIAL CIVIL AIR REGULATION NO. SR-392C 
Effective: Feb. 3, 1962 
Adopted: Jan./ 30, 1962 
Published: Feb. 3, 1962 

(27 F.R. 1008) 
Facilitation of Experiments With Exterior Lighting Systems 

S p e c i a l C i v i l A i r R e g u l a t i o n N o . S R - 3 9 2 B , a d o p t e d o n F e b r u a r y 2 5 , 
1 9 5 7 , p e r m i t s e x p e r i m e n t a t i o n w i t h e x t e r i o r l i g h t i n g s y s t e m s , w h i c h d o 
n o t c o m p l y w i t h t h e s t a n d a r d s p r e s c r i b e d i n t h e C i v i l A i r R e g u l a t i o n s , 
o n a i r c r a f t w i t h s t a n d a r d a i r w o r t h i n e s s c e r t i f i c a t e s . S e v e r a l c o n d i t i o n s 
a r e i m p o s e d t o i n s u r e t h a t t h e n u m b e r o f a i r c r a f t e n g a g e d i n t h e e x p e r i 
m e n t s i s r e a s o n a b l y l i m i t e d ; t h a t t h e e x p e r i m e n t a l e x t e r i o r l i g h t s a r e i n 
f a c t i n s t a l l e d f o r b o n a f i d e e x p e r i m e n t a t i o n ; a n d t h a t t h e r e s u l t s o f s u c h 
e x p e r i m e n t a t i o n b e c o m e g e n e r a l l y a v a i l a b l e . T h i s s p e c i a l r e g u l a t i o n 
e x p i r e s o n F e b r u a r y 2 5 , 1 9 6 2 . 

I n a n o t i c e o f p r o p o s e d r u l e m a k i n g c o n t a i n e d i n D r a f t R e l e a s e N o . 
6 1 - 2 7 a n d p u b l i s h e d i n t h e F e d e r a l R e g i s t e r , D e c e m b e r 2 3 , 1 9 6 1 ( 2 6 F . R . 
1 2 2 9 4 ) , t h e A g e n c y g a v e n o t i c e t h a t i t h a s u n d e r c o n s i d e r a t i o n t h e t e r 
m i n a t i o n o f S R - 3 9 2 B a n d r e q u e s t e d c o m m e n t s f r o m i n t e r e s t e d p e r s o n s 
c o n c e r n i n g t h i s m a t t e r . I n r e s p o n s e t o s u c h r e q u e s t , t h e A g e n c y h a s 
r e c e i v e d n u m e r o u s r e p o r t s , a r g u m e n t s a n d o t h e r e v i d e n c e . H o w e v e r , 
t h e v o l u m e o f t h e c o m m e n t s r e c e i v e d i s , s u c h t h a t t h e r e i s n o t s u f f i c i e n t 
t i m e r e m a i n i n g t o r e v i e w a n d e v a l u a t e s u c h c o m m e n t s p r i o r t o t h e t e r 
m i n a t i o n o f S R - 3 9 2 B . T h e r e f o r e , i n o r d e r t o a f f o r d t h e A g e n c y t h e 
o p p o r t u n i t y t o f u l l y c o n s i d e r a l l t h e r e l e v a n t m a t t e r p r e s e n t e d a n d t o 
t a k e w h a t e v e r a d d i t i o n a l r u l e m a k i n g a c t i o n t h a t m a y b e i n d i c a t e d , i t 
i s n e c e s s a r y t o e x t e n d t h e t e r m i n a t i o n d a t e o f S R - 3 9 2 B t o J u n e 2 5 , 1 9 6 2 . 

S i n c e t h i s r e g u l a t i o n c o n t i n u e s i n e f f e c t t h e p r o v i s i o n s of t h e p r e v i o u s 
r e g u l a t i o n a n d i m p o s e s n o a d d i t i o n a l b u r d e n u p o n a n y p e r s o n , c o m p l i a n c e 
w i t h t h e n o t i c e a n d p u b l i c p r o c e d u r e p r o v i s i o n s o f t h e A d m i n i s t r a t i v e 
P r o c e d u r e A c t i s u n n e c e s s a r y a n d g o o d c a u s e e x i s t s f o r m a k i n g t h i s r e g u 
l a t i o n e f f e c t i v e o n l e s s t h a n 3 0 d a y s ' n o t i c e . 

I n c o n s i d e r a t i o n o f t h e f o r e g o i n g , t h e f o l l o w i n g S p e c i a l C i v i l A i r 
R e g u l a t i o n i s a d o p t e d t o b e c o m e e f f e c t i v e o n F e b r u a r y 3 , 1 9 6 2 : 

C o n t r a r y p r o v i s i o n s o f t h e C i v i l A i r R e g u l a t i o n s n o t w i t h s t a n d i n g , 
e x p e r i m e n t a l e x t e r i o r l i g h t i n g e q u i p m e n t w h i c h d o e s n o t c o m p l y w i t h 
t h e r e l e v a n t s p e c i f i c a t i o n s c o n t a i n e d i n t h e C i v i l A i r R e g u l a t i o n s m a y , 
s u b j e c t t o t h e a p p r o v a l o f t h e A d m i n i s t r a t o r , b e i n s t a l l e d a n d u s e d o n 
a i r c r a f t f o r t h e p u r p o s e o f e x p e r i m e n t a t i o n i n t e n d e d t o i m p r o v e e x t e r i o r 
l i g h t i n g f o r a p e r i o d n o t t o e x c e e d 6 m o n t h s : Provided, T h a t 

( 1 ) T h e A d m i n i s t r a t o r m a y g r a n t a p p r o v a l f o r a d d i t i o n a l p e r i o d s 
i f h e f i n d s t h a t t h e e x p e r i m e n t s c a n b e r e a s o n a b l y e x p e c t e d t o c o n t r i b u t e 
t o i m p r o v e m e n t s i n e x t e r i o r l i g h t i n g ; 
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( 2 ) N o t m o r e t h a n 1 5 a i r c r a f t p o s s e s s i n g a U . S . c e r t i f i c a t e o f 
a i r w o r t h i n e s s m a y h a v e i n s t a l l e d a t a n y o n e t i m e e x p e r i m e n t a l e x t e r i o r 
l i g h t i n g e q u i p m e n t o f o n e b a s i c t y p e ; 

( 3 ) T h e A d m i n i s t r a t o r s h a l l p r e s c r i b e s u c h c o n d i t i o n s a n d l i m i 
t a t i o n s a s m a y b e n e c e s s a r y t o i n s u r e s a f e t y a n d a v o i d c o n f u s i o n i n a i r 
n a v i g a t i o n ; 

( 4 ) T h e p e r s o n e n g a g e d i n t h e o p e r a t i o n o f t h e a i r c r a f t s h a l l 
d i s c l o s e p u b l i c l y t h e d e v i a t i o n s o f t h e e x t e r i o r l i g h t i n g f r o m t h e r e l e v a n t 
s p e c i f i c a t i o n s c o n t a i n e d i n t h e C i v i l A i r R e g u l a t i o n s a t t i m e s a n d i n a 
m a n n e r p r e s c r i b e d b y t h e A d m i n i s t r a t o r ; a n d 

( 5 ) U p o n a p p l i c a t i o n f o r a p p r o v a l t o c o n d u c t e x p e r i m e n t a t i o n 
w i t h e x t e r i o r l i g h t i n g , t h e a p p l i c a n t s h a l l a d v i s e t h e A d m i n i s t r a t o r o f t h e 
s p e c i f i c p u r p o s e o f t h e e x p e r i m e n t s t o b e c o n d u c t e d ; a n d , a t t h e c o n c l u s i o n 
o f t h e a p p r o v e d p e r i o d o f e x p e r i m e n t a t i o n , h e s h a l l a d v i s e t h e A d m i n i s 
t r a t o r o f t h e d e t a i l e d r e s u l t s t h e r e o f . 

T h i s r e g u l a t i o n s u p e r s e d e s S p e c i a l C i v i l A i r R e g u l a t i o n N o . S R - 3 9 2 B 
a n d s h a l l t e r m i n a t e J u n e 2 5 , 1 9 6 2 , u n l e s s s o o n e r s u p e r s e d e d o r r e s c i n d e d . 
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SPECIAL CIVIL AIR REGULATION NO. SR-392D 

Effective: 
Adopted: 
Published: 

June 25, 1962 
June 22, 1962 
June 26, 1962 

(27 F.R. 5979) 

Display of Experimental Exterior Lighting Systems 
Approved for Use on Aircraft 

S p e c i a l C i v i l A i r R e g u l a t i o n N o . S R - 3 9 2 B , a d o p t e d o n F e b r u a r y 2 5 , 
1 9 5 7 , a n d s u p e r s e d e d b y S R - 3 9 2 C o n F e b r u a r y 3 , 1 9 6 2 , p e r m i t t e d e x p e r i 
m e n t a t i o n w i t h e x t e r i o r l i g h t i n g s y s t e m s t h a t d i d n o t c o m p l y w i t h t h e 
s t a n d a r d s p r e s c r i b e d i n t h e C i v i l A i r R e g u l a t i o n s o n a i r c r a f t w i t h s t a n d 
a r d a i r w o r t h i n e s s c e r t i f i c a t e s . S e v e r a l c o n d i t i o n s w e r e i m p o s e d t o i n s u r e 
t h a t t h e n u m b e r o f a i r c r a f t e n g a g e d i n t h e e x p e r i m e n t s w a s r e a s o n a b l y 
l i m i t e d ; t h a t t h e e x p e r i m e n t a l e x t e r i o r l i g h t s w e r e i n f a c t i n s t a l l e d f o r 
b o n a fide e x p e r i m e n t a t i o n ; a n d t h a t t h e r e s u l t s o f s u c h e x p e r i m e n t a t i o n 
b e c a m e g e n e r a l l y a v a i l a b l e . 

I n a n o t i c e o f p r o p o s e d r u l e m a k i n g c o n t a i n e d i n D r a f t R e l e a s e N o . 
6 1 - 2 7 a n d p u b l i s h e d i n t h e F e d e r a l R e g i s t e r , D e c e m b e r 2 3 , 1 9 6 1 ( 2 6 F . R . 
1 2 2 9 4 ) , t h e A g e n c y g a v e n o t i c e t h a t i t h a d u n d e r c o n s i d e r a t i o n t h e t e r 
m i n a t i o n o f S R - 3 9 2 B , w h i c h w a s t h e n i n e f f e c t , a n d r e q u e s t e d c o m m e n t s 
f r o m i n t e r e s t e d p e r s o n s . H o w e v e r , t h e n a t u r e o f t h e c o m m e n t s r e c e i v e d 
w a s s u c h t h a t t h e r e w a s n o t s u f f i c i e n t t i m e r e m a i n i n g , b e f o r e t h e F e b 
r u a r y 2 5 , 1 9 6 2 , t e r m i n a t i o n d a t e s p e c i f i e d i n S R - 3 9 2 B , f o r t h e i r p r o p e r 
r e v i e w a n d e v a l u a t i o n . T o p r o v i d e t h e t i m e n e e d e d , t h e A g e n c y a d o p t e d 
S R - 3 9 2 C w h i c h s u p e r s e d e d S R - 3 9 2 B w i t h o u t r e v i s i o n o t h e r t h a n e x t e n s i o n 
o f t h e t e r m i n a t i o n d a t e f r o m F e b r u a r y 2 5 , 1 9 6 2 , t o J u n e 2 5 , 1 9 6 2 . 

O n A p r i l 3 , 1 9 6 2 , t h e A g e n c y c o n v e n e d a p u b l i c c o n f e r e n c e ( p r e v i 
o u s l y a n n o u n c e d b y a n o t i c e o f c o n f e r e n c e d a t e d F e b r u a r y 1 2 , 1 9 6 2 ) t o 
g i v e p e r s o n s i n t e r e s t e d i n S R - 3 9 2 C a n o p p o r t u n i t y t o s u p p l e m e n t t h e i r 
w r i t t e n c o m m e n t s w i t h o r a l p r e s e n t a t i o n s , t o m a k e a d d i t i o n a l e v i d e n c e 
a v a i l a b l e , a n d t o p a r t i c i p a t e i n d i r e c t d i s c u s s i o n s w t h g o v e r n m e n t - i n d u s 
t r y t e c h n i c a l p e o p l e i n t h e a i r c r a f t l i g h t i n g f i e l d . 

F r o m a s t u d y o f a l l c o m m e n t s m a d e o n t h e i s s u e , t h o s e w h o 
s u p p o r t t h e n e e * d f o r a n e x t e n s i o n o f S R - 3 9 2 C c o n t e n d e s s e n t i a l l y a s f o l 
l o w s : ( 1 ) E x p e r i m e n t a l l i g h t i n g s y s t e m s n o w o p e r a t i n g u n d e r S R - 3 9 2 C 
a r e m o r e e f f e c t i v e t h a n t h e s y s t e m p r e s c r i b e d i n t h e C i v i l A i r R e g u l a t i o n s ; 
( 2 ) m u c h m o n e y a n d t i m e h a s b e e n i n v e s t e d i n t h e e x p e r i m e n t s , w h i c h 
w o u l d b e w a s t e d i f S R - 3 9 2 C w e r e t e r m i n a t e d ; ( 3 ) e x t e n s i o n w o u l d c o n 
t i n u e g r a s s - r o o t s c o o p e r a t i o n b e t w e e n e x p e r i e n c e d F A A i n s p e c t o r s a n d 
i n v e n t o r s , a n d s t i m u l a t e i n v e n t i v e i n i t i a t i v e s ; ( 4 ) u n r e s t r i c t i v e field t e s t 
i n g w o u l d i n s u r e r e l i a b i l i t y o f n e w l i g h t i n g e q u i p m e n t b y e x p o s i n g i t t o 
a c t u a l s e r v i c e c o n d i t i o n s ; ( 5 ) a n e w l i g h t i n g c o n c e p t c a n n o t a t t r a c t 
financing, o r i n t e r e s t m a n u f a c t u r i n g m a n a g e m e n t , u n l e s s i t s s a l e s p o t e n 
t i a l i s e s t a b l i s h e d b y flight d e m o n s t r a t i o n s t o p r o s p e c t i v e c u s t o m e r s ; 
a n d ( 6 ) t h e r e i s n o s a t i s f a c t o r y a l t e r n a t i v e t o e x t e n s i o n o f S R - 3 9 2 C . 
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A f t e r m o r e t h a n 1 0 y e a r s o f e x p e r i m e n t a t i o n u n d e r t h e p r o v i s i o n s 
o f S R - 3 9 2 C a n d p r e d e c e s s o r s p e c i a l r e g u l a t i o n s , t h e e v i d e n c e s u p p o r t 
i n g t h e c o n t e n t i o n t h a t v a r i o u s e x p e r i m e n t a l l i g h t i n g s y s t e m s s u r p a s s 
t h e s t a n d a r d s y s t e m n o w p r e s c r i b e d i n t h e C i v i l A i r R e g u l a t i o n s r e m a i n s 
i n c o n c l u s i v e . F o r t h e m o s t p a r t , r e p o r t s s u b m i t t e d b y e x p e r i m e n t e r s 
c o n t a i n s u b j e c t i v e e v a l u a t i o n s o f p r o p o s e d s y s t e m s w i t h o u t t h e u s e o f 
e x p e r i m e n t a l c o n t r o l s t o i n s u r e a v a l i d b a s i s f o r c o m p a r i s o n . T e s t s a n d 
s t u d i e s c o n d u c t e d b y t h e N a v y D e p a r t m e n t a n d b y t h e A g e n c y ' s N a t i o n a l 
A v i a t i o n F a c i l i t i e s E x p e r i m e n t a l C e n t e r h a v e n o t c o r r o b o r a t e d t h e a d 
v a n t a g e s c l a i m e d b y p r i v a t e e x p e r i m e n t e r s f o r t h e i r r e s p e c t i v e s y s t e m s . 

T h e e x p e r i m e n t s w e r e n o d o u b t e x p e n s i v e a n d t i m e - c o n s u m i n g , b u t 
t h e p e r s o n s w h o u n d e r t o o k t h e m d i d s o v o l u n t a r i l y a n d w i t h n o a s s u r a n c e 
o f s u c c e s s . I n a n y c a s e , t h e c o s t s i n c u r r e d i n s u c h e x p e r i m e n t s d o n o t 
j u s t i f y t h e i n d e f i n i t e l y p r o l o n g e d d i s p l a y o f e x p e r i m e n t a l l i g h t i n g s y s 
t e m s , s i n c e t h e s e s y s t e m s n e c e s s a r i l y i n t r o d u c e s o m e d e g r e e o f a m b i g u i t y 
a n d c o n f u s i o n i n n i g h t o p e r a t i o n s . 

T e r m i n a t i o n o f S R - 3 9 2 C w o u l d n o t p r e v e n t f u r t h e r l i g h t i n g e x p e r i 
m e n t a t i o n s i n c e s u c h e x p e r i m e n t s c o u l d s t i l l b e p e r f o r m e d u n d e r t h e 
t e r m s o f a n e x p e r i m e n t a l a i r w o r t h i n e s s c e r t i f i c a t e . T h e r e a p p e a r s t o b e n o 
r e a s o n w h y c o o p e r a t i o n b e t w e e n F A A i n s p e c t o r s a n d i n v e n t o r s w o u l d 
n e c e s s a r i l y d i m i n i s h i f f u r t h e r l i g h t i n g e x p e r i m e n t s w e r e c o n d u c t e d o n l y 
o n t h a t b a s i s . 

T h e p o i n t t h a t u n r e s t r i c t e d field t e s t i n g i n s u r e s r e l i a b i l i t y o f e x 
p e r i m e n t a l l i g h t i n g e q u i p m e n t i s l a r g e l y i r r e l e v a n t s i n c e t h e o b j e c t i v e 
o f S R - 3 9 2 C w a s t o f a c i l i t a t e e x p e r i m e n t s w i t h n e w l i g h t i n g c o n c e p t s 
r a t h e r t h a n t o a c h i e v e c o m p o n e n t r e l i a b i l i t y . C o m p o n e n t t e c h n o l o g y i s 
n o t i n q u e s t i o n ; a n d , i n a n y c a s e , t h e r e i s n o e v i d e n c e t h a t u n u s u a l p r o b 
l e m s e x i s t . F u r t h e r , r e l i a b i l i t y c a n b e a t t a i n e d t o a l a r g e e x t e n t b y 
l a b o r a t o r y t e s t s i n a s i m u l a t e d e n v i r o n m e n t , a p r a c t i c e w h i c h h a s w o r k e d 
s a t i s f a c t o r i l y i n t h e p a s t . 

I t m a y b e t r u e t h a t t h e p r i v i l e g e s g r a n t e d b y S R - 3 9 2 C ( a s o p p o s e d t o 
t h e g e n e r a l l y m o r e r e s t r i c t i v e t e r m s o f e x p e r i m e n t a l a i r w o r t h i n e s s c e r 
t i f i c a t e s ) m a k e i t e a s i e r t o finance n e w l i g h t i n g c o n c e p t s , b u t s i m i l a r 
p r i v i l e g e s a r e n o t g r a n t e d t o t h o s e w h o e x p e r i m e n t w i t h a i r c r a f t i n o t h e r 
w a y s . T h i s p r e f e r e n c e f o r o n e c l a s s o f e x p e r i m e n t e r s o v e r a l l o t h e r 
c l a s s e s h a s n o t b e e n j u s t i f i e d i n t e r m s o f s a f e t y i m p r o v e m e n t s a c h i e v e d 
t o d a t e . 

R e a s o n a b l e a l t e r n a t i v e s t o S R - 3 9 2 C a r e , i n f a c t , o p e n t o e x p e r i m e n t 
e r s . E x p e r i m e n t s m a y b e c o n d u c t e d u n d e r t h e t e r m s o f a n e x p e r i m e n t a l 
a i r w o r t h i n e s s c e r t i f i c a t e ; a n d t h e A g e n c y ' s w e l l - e q u i p p e d e x p e r i m e n t a l 
f a c i l i t i e s , w i t h t r a i n e d p e r s o n n e l , a r e n o w a v a i l a b l e f o r c o o p e r a t i v e e v a l u a 
t i o n o f n e w l i g h t i n g c o n c e p t s d e v e l o p e d b y i n v e n t o r s . 

F o r t h e s e r e a s o n s , t h e A g e n c y c o n c l u d e s t h a t t h e a r g u m e n t s o f f e r e d 
i n s u p p o r t o f a n e x t e n s i o n o f S R - 3 9 2 C a r e n o t p e r s u a s i v e ; a n d S R - 3 9 2 C 
w i l l n o t b e c o n t i n u e d i n e f f e c t b e y o n d J u n e 2 5 , 1 9 6 2 . H o w e v e r , t h e A g e n c y 
b e l i e v e s t h a t a r e a s o n a b l e t r a n s i t i o n p e r i o d o f n o t l e s s t h a n o n e y e a r 
s h o u l d b e e s t a b l i s h e d . T h i s w o u l d p e r m i t 6 m o n t h s f o r c o m p l e t i o n o f 
e x p e r i m e n t s b e g u n b e f o r e J u n e 2 5 , 1 9 6 2 , t h e m a x i m u m p e r i o d o f e x p e r i 
m e n t a t i o n p e r m i t t e d u n d e r S R - 3 9 2 C w i t h o u t s p e c i a l p e r m i s s i o n , a n d 
w o u l d a l l o w n o t l e s s t h a n a n a d d i t i o n a l 6 m o n t h s f o r a i r p l a n e m o d i f i c a -
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tions that may be necessitated by the termination of experimentation 
hereunder. 

The various experiments which were conducted under the provisions 
of SR-392C and predecessor special regulations, although inconclusive, 
have, nevertheless, helped to crytallize the Agency's position on the need 
for revisions of the currently effective exterior lighting regulations. 
Therefore, a proposed rule concerning these requirements is under study 
by the Agency. I f rule making action is initiated as a result of this 
study, it may ultimately effect some of the details of the lighting systems 
now required to be installed on aircraft . Moreover, if such rule making 
action is initiated it may not be completed before December 25, 1962. In 
such case, a requirement to accomplish the necessary modifications within 
one year after the termination of SR-392C, i.e., by June 25, 1963, may not 
provide the operator with a period of 6 months in which to accomplish the 
modifications, if any, required by the regulation. 

In order to permit an adequate transition period for the accomplish
ment of any necessary modifications, this regulation permits the current 
experimental lighting systems to be used until June 25, 1963, or 6 months 
after completion of the proposed rule making action in regard to exterior 
lighting systems, whichever date is later. If, however, the Agency finds 
at the conclusion of its studies that rule making action will not be adopted 
an appropriate notice thereof will be issued and published in the Federal 
Register. In such case this regulation also permits the experimental 
lighting systems to be used until June 25, 1963, or 6 months af ter such 
notice is published in the Federal Register, whichever date is later. 

In consideration of the foregoing, the following Special Civil Air 
Regulation is adopted to become effective on June 25, 1962: 

Contrary provisions of the Civil Air Regulations notwithstanding, 
experimental exterior lighting systems which do not not comply with the 
Civil Air Regulations, and which were installed for the purposes of ex
perimentation on a ircraft with standard airworthiness certificates under 
the provisions of SR-392R or SR-392C, may be displayed until: 

(1) 6 months after the date of publication in the Federal Register 
of either 

( i ) revised standards adopted by the Agency for exterior lighting 
systems, or 

(ii) a notice that rule making action to revise such standards 
will not be adopted by the Agency; or 

(2) June 25, 1963, if later than that specified in paragraph ( 1 ) . 
This Special Civil Air Regulation shall remain in effect until super

seded or rescinded. 

(Rev. 1 1 / 1 / 6 2 ) U.S. GOVERNMENT PRINTING OFFICE: 1961—O 658357 
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(26 F.R. 4990) 
Provisional Certification and Operation of Aircraft 

S p e c i a l C i v i l A i r R e g u l a t i o n N o . S R - 4 2 5 A w a s a d o p t e d o n J u l y 2 2 , 
1 9 5 8 , t o p r o v i d e f o r p r o v i s i o n a l c e r t i f i c a t i o n o f t u r b i n e - p o w e r e d t r a n s p o r t 
c a t e g o r y a i r p l a n e s i n o r d e r t o p e r m i t c e r t a i n a i r c a r r i e r s a n d m a n u f a c 
t u r e r s t o c o n d u c t c r e w t r a i n i n g , s e r v i c e t e s t i n g , a n d s i m u l a t e d a i r c a r r i e r 
o p e r a t i o n s p r i o r t o i n t r o d u c t i o n o f t h e a i r p l a n e s i n t o c o m m e r c i a l s e r v i c e . 
T h e o b j e c t i v e o f t h i s r e g u l a t i o n w a s t o p r o v i d e a m e a n s w h e r e b y t h e a i r 
c a r r i e r s a n d m a n u f a c t u r e r s c o u l d o b t a i n a s m u c h e x p e r i e n c e a s p o s s i b l e 
w i t h t u r b i n e - p o w e r e d a i r p l a n e s w h i c h , a l t h o u g h s a f e f o r flight, h a d n o t 
b e e n a p p r o v e d f o r t h e i s s u a n c e o f a t y p e c e r t i f i c a t e . 

S p e c i a l C i v i l A i r R e g u l a t i o n N o . S R - 4 2 5 B , w h i c h s u p e r s e d e d 
S R - 4 2 5 A , w a s a d o p t e d o n A p r i l 7 , 1 9 6 0 , t o e x t e n d t h e a p p l i c a t i o n o f t h e 
r e g u l a t i o n t o : ( 1 ) p i s t o n - e n g i n e t r a n s p o r t c a t e g o r y a i r c r a f t , i n c l u d i n g 
r o t o r c r a f t ; a n d ( 2 ) p e r s o n a l a n d e x e c u t i v e t y p e a i r c r a f t , i n c l u d i n g 
r o t o r c r a f t , i r r e s p e c t i v e o f p o w e r p l a n t t y p e . I n a d d i t i o n , t h i s r e g u l a t i o n 
p e r m i t t e d o p e r a t i o n s s u c h a s s a l e s d e m o n s t r a t i o n s a n d m a r k e t s u r v e y s 
w i t h a i r c r a f t h a v i n g a p r o v i s i o n a l t y p e a n d a i r w o r t h i n e s s c e r t i f i c a t e . 

T o a c c o m p l i s h t h i s , S R - 4 2 5 B p r o v i d e d f o r , a m o n g o t h e r t h i n g s , t h e 
i s s u a n c e o f t w o c l a s s e s o f p r o v i s i o n a l t y p e a n d a i r w o r t h i n e s s c e r t i f i c a t e s . 
C l a s s I p r o v i s i o n a l a n d a i r w o r t h i n e s s c e r t i f i c a t e s c o u l d b e i s s u e d f o r a l l 
t y p e s o f a i r c r a f t f o r o p e r a t i o n b y t h e a i r c r a f t m a n u f a c t u r e r . C l a s s I I 
p r o v i s i o n a l t y p e a n d a i r w o r t h i n e s s c e r t i f i c a t e s c o u l d b e i s s u e d o n l y f o r 
t r a n s p o r t c a t e g o r y a i r c r a f t , b u t t h e s e a i r c r a f t c o u l d b e o p e r a t e d b y 
e i t h e r t h e a i r c r a f t m a n u f a c t u r e r o r a c e r t i f i c a t e d a i r c a r r i e r . I n g e n 
e r a l , t h e r e q u i r e m e n t s f o r t h e i s s u a n c e o f C l a s s I p r o v i s i o n a l c e r t i f i c a t e s 
w e r e l e s s s t r i n g e n t , a n d t h e o p e r a t i n g l i m i t a t i o n s l e s s c o n f i n i n g , t h a n 
t h o s e f o r t h e i s s u a n c e o f C l a s s I I p r o v i s i o n a l c e r t i f i c a t e s . 

U n d e r t h e p r o v i s i o n s o f S R - 4 2 5 B , h o w e v e r , e l i g i b i l i t y t o a p p l y f o r 
C l a s s I p r o v i s i o n a l c e r t i f i c a t e s w a s l i m i t e d t o a i r c r a f t m a n u f a c t u r e r s . 
A r e c o m m e n d a t i o n t h a t t h i s e l i g i b i l i t y b e e x t e n d e d t o i n c l u d e e n g i n e 
m a n u f a c t u r e r s h a d b e e n e v a l u a t e d b y t h e A g e n c y p r i o r t o t h e a d o p t i o n 
o f S R - 4 2 5 B , b u t r u l e m a k i n g a c t i o n o n s u c h e x t e n s i o n w a s d e f e r r e d u n t i l 
a d d i t i o n a l e x p e r i e n c e w i t h p r o v i s i o n a l c e r t i f i c a t i o n c o u l d b e a c q u i r e d . 

E x p e r i e n c e a c c u m u l a t e d s i n c e t h e a d o p t i o n o f S R - 4 2 5 B h a s i n d i c a t e d 
t h a t i t w o u l d b e p r a c t i c a b l e f o r e n g i n e m a n u f a c t u r e r s , w h o h a v e a l t e r e d 
a t y p e c e r t i f i c a t e d a i r c r a f t b y i n s t a l l i n g t y p e c e r t i f i c a t e d e n g i n e s o f t h e i r 
o w n m a n u f a c t u r e i n p l a c e o f t h e o r i g i n a l e n g i n e s , t o s h o w c o m p l i a n c e 
w i t h t h e c u r r e n t l y e f f e c t i v e r e q u i r e m e n t s f o r i s s u a n c e o f C l a s s I p r o v i 
s i o n a l t y p e a n d p r o v i s i o n a l a i r w o r t h i n e s s c e r t i f i c a t e s ; a n d t h a t c o m p l i -
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a n c e w i t h t h e s e r e q u i r e m e n t s w i l l i n s u r e s a f e o p e r a t i o n o f p r o v i s i o n a l l y 
c e r t i f i c a t e d a i r c r a f t b y s u c h e n g i n e m a n u f a c t u r e r s . F u r t h e r , t h e A g e n c y 
b e l i e v e s t h a t o p e r a t i o n s c o n d u c t e d b y e n g i n e m a n u f a c t u r e r s u n d e r t h e 
t e r m s o f C l a s s I p r o v i s i o n a l c e r t i f i c a t e s , f o r t h e p u r p o s e o f s a l e s d e m o n 
s t r a t i o n s , m a r k e t s u r v e y s , a n d o t h e r s i m i l a r a c t i v i t i e s r e l a t e d t o t h e s a l e 
o f t h e i r e n g i n e s , w o u l d c o n t r i b u t e t o t h e p r o m o t i o n a n d d e v e l o p m e n t 
o f c i v i l a e r o n a u t i c s i n t h e U n i t e d S t a t e s . 

S R - 4 2 5 B i s t h e r e f o r e b e i n g s u p e r s e d e d b y S R - 4 2 5 C t o p e r m i t c e r t a i n 
e n g i n e m a n u f a c t u r e r s t o a p p l y f o r C l a s s I p r o v i s i o n a l t y p e a n d p r o v i 
s i o n a l a i r w o r t h i n e s s c e r t i f i c a t e s i f t h e y h a v e a p p l i e d f o r t h e i s s u a n c e o f 
a s u p p l e m e n t a l t y p e c e r t i f i c a t e . 

S i n c e t h i s i s a s u p e r s e d i n g r e g u l a t i o n w h i c h r e l i e v e s r e s t r i c t i o n s a n d 
i m p o s e s n o a d d i t i o n a l b u r d e n o n a n y p e r s o n , n o t i c e a n d p u b l i c p r o c e d u r e s 
h e r e o n a r e u n n e c e s s a r y , a n d t h i s r e g u l a t i o n m a y b e m a d e e f f e c t i v e o n l e s s 
t h a n 3 0 d a y s ' n o t i c e . 

I n c o n s i d e r a t i o n o f t h e f o r e g o i n g , t h e f o l l o w i n g S p e c i a l C i v i l A i r 
R e g u l a t i o n i s a d o p t e d t o b e c o m e e f f e c t i v e J u n e 6 , 1 9 6 1 : 

G E N E R A L 

1 . Applicability. C o n t r a r y p r o v i s i o n s o f t h e C i v i l A i r R e g u l a t i o n s 
n o t w i t h s t a n d i n g , p r o v i s i o n a l t y p e a n d a i r w o r t h i n e s s c e r t i f i c a t e s , a m e n d 
m e n t s t o p r o v i s i o n a l t y p e c e r t i f i c a t e s , a n d p r o v i s i o n a l a m e n d m e n t s t o 
t y p e c e r t i f i c a t e s , w i l l b e i s s u e d a s p r e s c r i b e d i n t h i s r e g u l a t i o n t o a 
m a n u f a c t u r e r o r a n a i r c a r r i e r . A s u s e d i n t h i s r e g u l a t i o n , a m a n u f a c 
t u r e r s h a l l m e a n o n l y a m a n u f a c t u r e r w h o i s a c i t i z e n o f t h e U n i t e d 
S t a t e s ; a n d t h e t e r m a i r c a r r i e r s h a l l n o t i n c l u d e a n a i r t a x i o p e r a t o r . 

2 . Eligibility. 
( a ) A m a n u f a c t u r e r o f a i r c r a f t m a n u f a c t u r e d b y h i m w i t h i n 

t h e U n i t e d S t a t e s m a y a p p l y f o r C l a s s I o r C l a s s I I p r o v i s i o n a l t y p e 
a n d p r o v i s i o n a l a i r w o r t h i n e s s c e r t i f i c a t e s , f o r a m e n d m e n t s t o p r o v i 
s i o n a l t y p e c e r t i f i c a t e s h e l d b y h i m , a n d f o r p r o v i s i o n a l a m e n d m e n t s t o 
t y p e c e r t i f i c a t e s h e l d b y h i m . 

( b ) A n a i r c a r r i e r h o l d i n g a n a i r c a r r i e r o p e r a t i n g c e r t i f i c a t e 
a u t h o r i z i n g h i m t o c o n d u c t o p e r a t i o n s u n d e r P a r t s 4 0 , 4 1 , 4 2 , o r 4 6 o f 
t h e C i v i l A i r R e g u l a t i o n s m a y a p p l y f o r C l a s s I I p r o v i s i o n a l a i r w o r t h i 
n e s s c e r t i f i c a t e s f o r t r a n s p o r t c a t e g o r y a i r c r a f t w h i c h m e e t t h e c o n d i 
t i o n s o f e i t h e r s u b p a r a g r a p h s ( 1 ) o r ( 2 ) o f t h i s p a r a g r a p h . 

( 1 ) T h e a i r c r a f t h a s a c u r r e n t l y v a l i d C l a s s I I p r o v i s i o n a l 
t y p e c e r t i f i c a t e o r a n a m e n d m e n t t h e r e t o ; 

( 2 ) T h e a i r c r a f t h a s a c u r r e n t l y v a l i d p r o v i s i o n a l a m e n d m e n t 
t o a t y p e c e r t i f i c a t e w h i c h w a s p r e c e d e d b y a c o r r e s p o n d i n g C l a s s I I 
p r o v i s i o n a l t y p e c e r t i f i c a t e . 

( c ) A n e n g i n e m a n u f a c t u r e r w h o h a s a l t e r e d a t y p e c e r t i f i 
c a t e d a i r c r a f t b y i n s t a l l i n g d i f f e r e n t t y p e c e r t i f i c a t e d e n g i n e s , m a n u f a c 
t u r e d b y h i m w i t h i n t h e U n i t e d S t a t e s , i n p l a c e o f t h e o r i g i n a l e n g i n e s , 
m a y a p p l y f o r C l a s s I p r o v i s i o n a l t y p e a n d p r o v i s i o n a l a i r w o r t h i n e s s 
c e r t i f i c a t e s f o r s u c h a i r c r a f t , a n d f o r a m e n d m e n t s t o C l a s s I p r o v i s i o n a l 
t y p e c e r t i f i c a t e s h e l d b y h i m , i f t h e b a s i c a i r c r a f t , b e f o r e a l t e r a t i o n w a s 
t y p e c e r t i f i c a t e d i n t h e n o r m a l , u t i l i t y , a c r o b a t i c , o r t r a n s p o r t c a t e g o r y . 
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3. Application. 
( a ) General. A p p l i c a t i o n s f o r p r o v i s i o n a l t y p e a n d a i r w o r t h i 

n e s s c e r t i f i c a t e s , f o r a m e n d m e n t s t o p r o v i s i o n a l t y p e c e r t i f i c a t e s , a n d f o r 
p r o v i s i o n a l a m e n d m e n t s t o t y p e c e r t i f i c a t e s , s h a l l b e s u b m i t t e d t o t h e 
C h i e f , F l i g h t S t a n d a r d s D i v i s i o n , F A A , o f t h e R e g i o n a l O f f i c e i n w h i c h 
t h e m a n u f a c t u r e r o r a i r c a r r i e r i s l o c a t e d a n d s h a l l b e a c c o m p a n i e d b y 
t h e p e r t i n e n t i n f o r m a t i o n s p e c i f i e d i n t h i s r e g u l a t i o n . 

4 . Duration. U n l e s s s o o n e r s u r r e n d e r e d , s u p e r s e d e d , r e v o k e d , o r 
o t h e r w i s e t e r m i n a t e d , c e r t i f i c a t e s a n d a m e n d m e n t s t h e r e t o , s h a l l h a v e 
p e r i o d s o f d u r a t i o n i n a c c o r d a n c e w i t h p a r a g r a p h s ( a ) t h r o u g h ( f ) o f 
t h i s s e c t i o n . 

( a ) A C l a s s I p r o v i s i o n a l t y p e c e r t i f i c a t e s h a l l r e m a i n i n e f f e c t 
f o r 2 4 m o n t h s a f t e r t h e d a t e o f i t s i s s u a n c e o r u n t i l t h e d a t e o f i s s u a n c e 
o f t h e c o r r e s p o n d i n g t y p e o r s u p p l e m e n t a l t y p e c e r t i f i c a t e , w h i c h e v e r 
o c c u r s first. 

( b ) A C l a s s I p r o v i s i o n a l t y p e c e r t i f i c a t e s h a l l e x p i r e i m m e d i 
a t e l y u p o n i s s u a n c e o f a C l a s s I I p r o v i s i o n a l t y p e c e r t i f i c a t e f o r a i r c r a f t 
o f t h e s a m e t y p e d e s i g n . 

( c ) A C l a s s I I p r o v i s i o n a l t y p e c e r t i f i c a t e s h a l l r e m a i n i n 
e f f e c t f o r 6 m o n t h s a f t e r t h e d a t e o f i t s i s s u a n c e o r 6 0 d a y s a f t e r t h e 
d a t e o f i s s u a n c e o f t h e c o r r e s p o n d i n g t y p e c e r t i f i c a t e , w h i c h e v e r o c c u r s 
first. 

( d ) A n a m e n d m e n t t o a C l a s s I o r a C l a s s I I p r o v i s i o n a l t y p e 
c e r t i f i c a t e s h a l l r e m a i n i n e f f e c t f o r t h e d u r a t i o n o f t h e c o r r e s p o n d i n g 
p r o v i s i o n a l t y p e c e r t i f i c a t e . 

( e ) A p r o v i s i o n a l a m e n d m e n t t o a t y p e c e r t i f i c a t e s h a l l r e m a i n 
i n e f f e c t f o r 6 m o n t h s a f t e r i t s a p p r o v a l o r u n t i l t h e a m e n d m e n t t o t h e 
t y p e c e r t i f i c a t e i s a p p r o v e d , w h i c h e v e r o c c u r s first. 

( f ) P r o v i s i o n a l a i r w o r t h i n e s s c e r t i f i c a t e s s h a l l r e m a i n i n 
e f f e c t f o r t h e d u r a t i o n o f t h e c o r r e s p o n d i n g p r o v i s i o n a l t y p e c e r t i f i c a t e , 
a m e n d m e n t t o a p r o v i s i o n a l t y p e c e r t i f i c a t e , o r a p r o v i s i o n a l a m e n d m e n t 
t o t h e t y p e c e r t i f i c a t e . 

5 . Transferability of certificates. C e r t i f i c a t e s i s s u e d p u r s u a n t t o 
t h i s r e g u l a t i o n a r e n o t t r a n s f e r a b l e e x c e p t t h a t a C l a s s I I p r o v i s i o n a l 
a i r w o r t h i n e s s c e r t i f i c a t e m a y b e t r a n s f e r r e d t o a n a i r c a r r i e r e l i g i b l e t o 
a p p l y f o r s u c h c e r t i f i c a t e u n d e r s e c t i o n 2 o f t h i s r e g u l a t i o n . 

6 . Display of certificates and markings. A p r o v i s i o n a l a i r w o r t h i 
n e s s c e r t i f i c a t e s h a l l b e p r o m i n e n t l y d i s p l a y e d i n t h e a i r c r a f t f o r w h i c h 
i t i s i s s u e d . T h e w o r d s " P r o v i s i o n a l A i r w o r t h i n e s s " s h a l l b e p a i n t e d i n 
l e t t e r s n o t l e s s t h a n 2 i n c h e s h i g h o n t h e e x t e r i o r o f s u c h a i r c r a f t a d j a 
c e n t t o e a c h e n t r a n c e t o t h e c a b i n a n d c o c k p i t o f t h e a i r c r a f t . 

R E Q U I R E M E N T S F O R I S S U A N C E 

7 . Class I provisional type certificates. A C l a s s I p r o v i s i o n a l 
t y p e c e r t i f i c a t e a n d a m e n d m e n t s t h e r e t o w i l l b e i s s u e d f o r a p a r t i c u l a r 
t y p e d e s i g n w h e n t h e e l i g i b l e a i r c r a f t o r e n g i n e m a n u f a c t u r e r s h o w s 
c o m p l i a n c e w i t h t h e p r o v i s i o n s o f p a r a g r a p h s ( a ) t h r o u g h ( f ) o f t h i s 
s e c t i o n , a n d a n a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r finds, o n 
t h e b a s i s o f i n f o r m a t i o n s u b m i t t e d t o h i m b y t h e m a n u f a c t u r e r i n c o m -
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p l i a n c e w i t h t h e p r o v i s i o n s o f t h i s s e c t i o n a n d o f o t h e r r e l e v a n t i n f o r 
m a t i o n , t h a t t h e r e i s n o f e a t u r e , c h a r a c t e r i s t i c , o r c o n d i t i o n w h i c h w o u l d 
r e n d e r t h e a i r c r a f t u n s a f e w h e n o p e r a t e d i n a c c o r d a n c e w i t h t h e l i m i t a 
t i o n s e s t a b l i s h e d i n p a r a g r a p h ( d ) o f t h i s s e c t i o n a n d i n s e c t i o n 1 3 o f 
t h i s r e g u l a t i o n . 

( a ) T h e m a n u f a c t u r e r h a s a p p l i e d f o r t h e i s s u a n c e o f a t y p e 
o r s u p p l e m e n t a l t y p e c e r t i f i c a t e f o r t h e a i r c r a f t . 

( b ) T h e m a n u f a c t u r e r c e r t i f i e s t h a t t h e a i r c r a f t h a s m e t t h e 
p r o v i s i o n s o f s u b p a r a g r a p h s ( 1 ) t h r o u g h ( 3 ) o f t h i s p a r a g r a p h . 

( 1 ) T h e a i r c r a f t h a s b e e n d e s i g n e d a n d c o n s t r u c t e d i n 
a c c o r d a n c e w i t h t h e a i r w o r t h i n e s s r e q u i r e m e n t s a p p l i c a b l e t o t h e i s s u 
a n c e o f t h e t y p e o r s u p p l e m e n t a l t y p e c e r t i f i c a t e f o r t h e a i r c r a f t ; 

( 2 ) T h e a i r c r a f t s u b s t a n t i a l l y c o m p l i e s w i t h t h e a p p l i c a b l e 
f l i g h t c h a r a c t e r i s t i c s r e q u i r e m e n t s f o r t h e t y p e o r s u p p l e m e n t a l t y p e 
c e r t i f i c a t e ; 

( 3 ) T h e a i r c r a f t c a n b e o p e r a t e d s a f e l y u n d e r t h e a p p r o p r i 
a t e o p e r a t i n g l i m i t a t i o n s s p e c i f i e d i n t h i s r e g u l a t i o n . 

( c ) T h e m a n u f a c t u r e r h a s s u b m i t t e d a r e p o r t s h o w i n g t h a t t h e 
a i r c r a f t h a d , b e e n flown i n a l l m a n e u v e r s n e c e s s a r y t o s h o w c o m p l i a n c e 
w i t h t h e flight r e q u i r e m e n t s f o r t h e i s s u a n c e o f t h e t y p e o r s u p p l e m e n t a l 
t y p e c e r t i f i c a t e a n d t o e s t a b l i s h t h a t t h e a i r c r a f t c a n b e o p e r a t e d s a f e l y 
i n a c c o r d a n c e w i t h t h e l i m i t a t i o n s s p e c i f i e d i n t h i s r e g u l a t i o n . 

( d ) T h e m a n u f a c t u r e r h a s e s t a b l i s h e d l i m i t a t i o n s w i t h r e s p e c t 
t o w e i g h t s , s p e e d s , flight m a n e u v e r s , l o a d i n g , o p e r a t i o n o f c o n t r o l s a n d 
e q u i p m e n t , a n d a l l o t h e r r e l e v a n t f a c t o r s . T h e l i m i t a t i o n s s h a l l i n c l u d e 
a l l t h e l i m i t a t i o n s r e q u i r e d f o r t h e i s s u a n c e o f a t y p e o r s u p p l e m e n t a l 
t y p e c e r t i f i c a t e f o r t h e a i r c r a f t : Provided, T h a t , w h e r e s u c h l i m i t a t i o n s 
h a v e n o t b e e n e s t a b l i s h e d , a p p r o p r i a t e r e s t r i c t i o n s o n t h e o p e r a t i o n o f 
t h e a i r c r a f t s h a l l b e e s t a b l i s h e d . 

( e ) T h e m a n u f a c t u r e r h a s e s t a b l i s h e d a n i n s p e c t i o n a n d m a i n 
t e n a n c e p r o g r a m f o r t h e c o n t i n u e d a i r w o r t h i n e s s o f t h e a i r c r a f t . 

( f ) A p r o t o t y p e a i r c r a f t h a s b e e n flown b y t h e m a n u f a c t u r e r 
f o r a t l e a s t 5 0 h o u r s p u r s u a n t t o t h e a u t h o r i t y - o f a n e x p e r i m e n t a l c e r 
t i f i c a t e i s s u e d u n d e r P a r t 1 o f t h e C i v i l A i r R e g u l a t i o n s o r u n d e r t h e 
a u s p i c e s o f a U n i t e d S t a t e s m i l i t a r y s e r v i c e : Provided, T h a t t h e n u m b e r 
o f flight h o u r s m a y b e r e d u c e d b y t h e a u t h o r i z e d r e p r e s e n t a t i v e o f t h e 
A d m i n i s t r a t o r i n t h e c a s e o f a n a m e n d m e n t t o a p r o v i s i o n a l t y p e 
c e r t i f i c a t e . 

8 . Class I provisional airworthiness certificates. E x c e p t a s p r o 
v i d e d i n s e c t i o n 1 2 o f t h i s r e g u l a t i o n , a C l a s s I p r o v i s i o n a l a i r w o r t h i n e s s 
c e r t i f i c a t e w i l l b e i s s u e d f o r a n a i r c r a f t , f o r w h i c h a C l a s s I p r o v i s i o n a l 
t y p e c e r t i f i c a t e i s i n e f f e c t , w h e n t h e e l i g i b l e a i r c r a f t o r e n g i n e m a n u f a c 
t u r e r s h o w s c o m p l i a n c e w i t h t h e p r o v i s i o n s o f p a r a g r a p h s ( a ) t h r o u g h 
( d ) o f t h i s s e c t i o n , a n d a n a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r 
finds t h a t t h e r e i s n o f e a t u r e , c h a r a c t e r i s t i c , o r c o n d i t i o n o f t h e a i r c r a f t 
w h i c h w o u l d r e n d e r t h e a i r c r a f t u n s a f e w h e n o p e r a t e d i n a c c o r d a n c e w i t h 
t h e l i m i t a t i o n s e s t a b l i s h e d i n s e c t i o n s 7 ( d ) a n d 1 3 o f t h i s r e g u l a t i o n . 

( a ) T h e m a n u f a c t u r e r i s t h e h o l d e r o f t h e p r o v i s i o n a l t y p e 
c e r t i f i c a t e f o r t h e a i r c r a f t . 
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( b ) T h e m a n u f a c t u r e r s u b m i t s a s t a t e m e n t t h a t t h e a i r c r a f t 
c o n f o r m s t o t h e t y p e d e s i g n c o r r e s p o n d i n g w i t h t h e p r o v i s i o n a l t y p e 
c e r t i f i c a t e a n d h a s b e e n f o u n d b y h i m t o b e i n s a f e o p e r a t i n g c o n d i t i o n 
u n d e r t h e a p p l i c a b l e l i m i t a t i o n s . 

( c ) T h e a i r c r a f t h a s b e e n S o w n a t l e a s t 5 h o u r s b y t h e m a n u 
f a c t u r e r . 

( d ) T h e a i r c r a f t h a s b e e n s u p p l i e d w i t h a p r o v i s i o n a l a i r c r a f t 
f l i g h t m a n u a l o r o t h e r d o c u m e n t a n d a p p r o p r i a t e p l a c a r d s c o n t a i n i n g 
• t h e l i m i t a t i o n s r e q u i r e d b y s e c t i o n s 7 ( d ) a n d 1 3 o f t h i s r e g u l a t i o n . 

9 . Class II provisional type certificates. A C l a s s I I p r o v i s i o n a l 
t y p e c e r t i f i c a t e a n d a m e n d m e n t s t h e r e t o w i l l b e i s s u e d f o r a p a r t i c u l a r 
t r a n s p o r t c a t e g o r y t y p e d e s i g n w h e n t h e m a n u f a c t u r e r o f t h e a i r c r a f t 
s h o w s c o m p l i a n c e w i t h t h e p r o v i s i o n s o f p a r a g r a p h s ( a ) t h r o u g h ( h ) o f 
t h i s s e c t i o n , a n d a n a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r 
finds, o n t h e b a s i s o f i n f o r m a t i o n s u b m i t t e d t o h i m b y t h e m a n u f a c t u r e r 
i n c o m p l i a n c e w i t h t h e p r o v i s i o n s o f t h i s s e c t i o n a n d o f o t h e r r e l e v a n t 
i n f o r m a t i o n , t h a t t h e r e i s n o f e a t u r e , c h a r a c t e r i s t i c , o r c o n d i t i o n w h i c h 
w o u l d r e n d e r t h e a i r c r a f t u n s a f e . w h e n o p e r a t e d i n a c c o r d a n c e w i t h t h e 
l i m i t a t i o n s e s t a b l i s h e d i n p a r a g r a p h ( f ) o f t h i s s e c t i o n a n d i n s e c t i o n s 1 3 
a n d 1 4 o f t h i s r e g u l a t i o n . 

( a ) T h e m a n u f a c t u r e r h a s a p p l i e d f o r t h e i s s u a n c e o f a t r a n s 
p o r t c a t e g o r y t y p e c e r t i f i c a t e f o r t h e a i r c r a f t . 

( b ) T h e m a n u f a c t u r e r h o l d s a t y p e c e r t i f i c a t e a n d a c u r r e n t l y 
e f f e c t i v e p r o d u c t i o n c e r t i f i c a t e f o r a t l e a s t o n e o t h e r a i r c r a f t i n t h e 
s a m e t r a n s p o r t c a t e g o r y a s t h e s u b j e c t a i r c r a f t . 

( c ) T h e A g e n c y ' s o f f i c i a l f l i g h t t e s t p r o g r a m w i t h r e s p e c t t o 
t h e i s s u a n c e o f a t y p e c e r t i f i c a t e f o r t h e a i r c r a f t i s i n p r o g r e s s . 

( d ) T h e m a n u f a c t u r e r c e r t i f i e s t h a t t h e a i r c r a f t h a s m e t t h e 
p r o v i s i o n s o f s u b p a r a g r a p h s ( 1 ) t h r o u g h ( 3 ) o f t h i s p a r a g r a p h . 

( 1 ) T h e a i r c r a f t h a s b e e n d e s i g n e d a n d c o n s t r u c t e d i n 
a c c o r d a n c e w i t h t h e a i r w o r t h i n e s s r e q u i r e m e n t s a p p l i c a b l e t o t h e i s s u 
a n c e o f t h e t y p e c e r t i f i c a t e f o r t h e a i r c r a f t ; 

( 2 ) T h e a i r c r a f t s u b s t a n t i a l l y c o m p l i e s w i t h t h e a p p l i c a b l e 
flight c h a r a c t e r i s t i c s r e q u i r e m e n t s f o r t h e t y p e c e r t i f i c a t e ; 

( 3 ) T h e a i r c r a f t c a n b e o p e r a t e d s a f e l y u n d e r t h e a p p r o p r i 
a t e o p e r a t i n g l i m i t a t i o n s s p e c i f i e d i n t h i s r e g u l a t i o n . 

( e ) T h e m a n u f a c t u r e r h a s s u b m i t t e d a r e p o r t s h o w i n g t h a t t h e 
a i r c r a f t h a d b e e n flown i n a l l m a n e u v e r s n e c e s s a r y t o s h o w c o m p l i a n c e 
w i t h t h e flight r e q u i r e m e n t s f o r t h e i s s u a n c e o f t h e t y p e c e r t i f i c a t e a n d 
t o e s t a b l i s h t h a t t h e a i r c r a f t c a n b e o p e r a t e d s a f e l y i n a c c o r d a n c e w i t h 
t h e l i m i t a t i o n s s p e c i f i e d i n t h i s r e g u l a t i o n . 

( f ) T h e m a n u f a c t u r e r h a s p r e p a r e d a p r o v i s i o n a l a i r c r a f t 
flight m a n u a l w h i c h i n c l u d e s l i m i t a t i o n s w i t h r e s p e c t t o w e i g h t s , s p e e d s , 
flight m a n e u v e r s , l o a d i n g , o p e r a t i o n o f c o n t r o l s a n d e q u i p m e n t , a n d a l l 
o t h e r r e l e v a n t f a c t o r s . T h e l i m i t a t i o n s s h a l l i n c l u d e a l l t h e l i m i t a 
t i o n s r e q u i r e d f o r t h e i s s u a n c e o f a t y p e c e r t i f i c a t e f o r t h e a i r c r a f t : 
Provided, T h a t , w h e r e s u c h l i m i t a t i o n s h a v e n o t b e e n e s t a b l i s h e d , t h e 
p r o v i s i o n a l flight m a n u a l s h a l l c o n t a i n a p p r o p r i a t e r e s t r i c t i o n s o n t h e 
o p e r a t i o n o f t h e a i r c r a f t . 



A P P E N D I X A CAM 7 

( g ) T h e m a n u f a c t u r e r h a s e s t a b l i s h e d a n i n s p e c t i o n a n d m a i n 
t e n a n c e p r o g r a m f o r t h e c o n t i n u e d a i r w o r t h i n e s s o f t h e a i r c r a f t . 

( h ) A p r o t o t y p e a i r c r a f t h a s b e e n flown b y t h e m a n u f a c t u r e r 
f o r a t l e a s t 1 0 0 h o u r s p u r s u a n t t o t h e a u t h o r i t y o f e i t h e r a n e x p e r i m e n t a l 
c e r t i f i c a t e i s s u e d u n d e r P a r t 1 o f t h e C i v i l A i r R e g u l a t i o n s o r a C l a s s I 
p r o v i s i o n a l a i r w o r t h i n e s s c e r t i f i c a t e : Provided, T h a t t h e n u m b e r o f flight 
h o u r s m a y b e r e d u c e d b y t h e a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s 
t r a t o r i n t h e c a s e o f a n a m e n d m e n t t o a p r o v i s i o n a l t y p e c e r t i f i c a t e . 

1 0 . Class II provisional airworthiness certificates. E x c e p t a s p r o 
v i d e d i n s e c t i o n 1 2 o f t h i s r e g u l a t i o n , a C l a s s II p r o v i s i o n a l a i r w o r t h i 
n e s s c e r t i f i c a t e w i l l b e i s s u e d f o r a n a i r c r a f t , f o r w h i c h a C l a s s II p r o v i 
s i o n a l t y p e c e r t i f i c a t e i s i n e f f e c t , w h e n t h e a p p l i c a n t s h o w s c o m p l i a n c e 
w i t h t h e p r o v i s i o n s o f p a r a g r a p h s ( a ) t h r o u g h ( e ) o f t h i s s e c t i o n , a n d 
a n a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r finds t h a t t h e r e i s n o 
f e a t u r e , c h a r a c t e r i s t i c , o r c o n d i t i o n o f t h e a i r c r a f t w h i c h w o u l d r e n d e r 
t h e a i r c r a f t u n s a f e w h e n o p e r a t e d i n a c c o r d a n c e w i t h t h e l i m i t a t i o n s 
e s t a b l i s h e d i n s e c t i o n s 9 ( f ) , 1 3 , a n d 1 4 o f t h i s r e g u l a t i o n . 

( a ) T h e a p p l i c a n t s u b m i t s e v i d e n c e t h a t a C l a s s II p r o v i s i o n a l 
t y p e c e r t i f i c a t e f o r t h e a i r c r a f t h a s b e e n i s s u e d t o t h e m a n u f a c t u r e r . 

( b ) T h e a p p l i c a n t s u b m i t s a s t a t e m e n t b y t h e m a n u f a c t u r e r 
t h a t t h e a i r c r a f t h a s b e e n m a n u f a c t u r e d u n d e r a q u a l i t y c o n t r o l s y s t e m 
a d e q u a t e t o i n s u r e t h a t t h e a i r c r a f t c o n f o r m s t o t h e t y p e d e s i g n c o r r e 
s p o n d i n g w i t h t h e p r o v i s i o n a l t y p e c e r t i f i c a t e . 

( c ) T h e a p p l i c a n t s u b m i t s a s t a t e m e n t t h a t t h e a i r c r a f t h a s 
b e e n f o u n d b y h i m t o b e i n a s a f e o p e r a t i n g c o n d i t i o n u n d e r t h e a p p l i 
c a b l e l i m i t a t i o n s . 

( d ) T h e a p p l i c a n t s u b m i t s a s t a t e m e n t t h a t t h e a i r c r a f t h a s 
b e e n flown a t l e a s t 5 h o u r s b y t h e m a n u f a c t u r e r . 

( e ) T h e a i r c r a f t h a s b e e n s u p p l i e d w i t h a p r o v i s i o n a l a i r c r a f t 
flight m a n u a l c o n t a i n i n g t h e l i m i t a t i o n s r e q u i r e d b y s e c t i o n s 9 ( f ) , 1 3 , 
a n d 1 4 o f t h i s r e g u l a t i o n . 

1 1 . Provisional amendments to type certificate. A p r o v i s i o n a l 
a m e n d m e n t t o a t y p e c e r t i f i c a t e w i l l b e a p p r o v e d w h e n t h e m a n u f a c t u r e r 
o f t h e t y p e c e r t i f i c a t e d a i r c r a f t s h o w s c o m p l i a n c e w i t h t h e p r o v i s i o n s o f 
p a r a g r a p h s ( a ) t h r o u g h ( g ) o f t h i s s e c t i o n , a n d a n a u t h o r i z e d r e p r e s e n 
t a t i v e o f t h e A d m i n i s t r a t o r finds, o n t h e b a s i s o f i n f o r m a t i o n s u b m i t t e d 
t o h i m b y t h e m a n u f a c t u r e r i n c o m p l i a n c e w i t h t h e p r o v i s i o n s o f t h i s 
s e c t i o n a n d o f o t h e r r e l e v a n t i n f o r m a t i o n , t h a t t h e r e i s n o f e a t u r e , 
c h a r a c t e r i s t i c , o r c o n d i t i o n w h i c h w o u l d r e n d e r t h e a i r c r a f t u n s a f e w h e n 
o p e r a t e d i n a c c o r d a n c e w i t h t h e l i m i t a t i o n s e s t a b l i s h e d i n p a r a g r a p h ( e ) 
o f t h i s s e c t i o n , a n d s e c t i o n 1 3 a n d , i f a p p l i c a b l e , s e c t i o n 1 4 o f t h i s r e g u 
l a t i o n . 

( a ) T h e m a n u f a c t u r e r h a s a p p l i e d f o r a n a m e n d m e n t t o t h e 
t y p e c e r t i f i c a t e . 

( b ) T h e A g e n c y ' s o f f i c i a l flight t e s t p r o g r a m w i t h r e s p e c t t o 
t h e a m e n d m e n t o f t h e t y p e c e r t i f i c a t e i s i n p r o g r e s s . 

( c ) T h e m a n u f a c t u r e r c e r t i f i e s t h a t t h e a i r c r a f t h a s m e t t h e 
p r o v i s i o n s o f s u b p a r a g r a p h s ( 1 ) t h r o u g h ( 3 ) o f t h i s p a r a g r a p h . 
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CAM 7 APPENDIX A 

( 1 ) T H E MODIFICATION INVOLVED I N THE A M E N D M E N T TO THE TYPE 

CERTIFICATE HAS BEEN DESIGNED A N D CONSTRUCTED I N ACCORDANCE WITH THE 

AIRWORTHINESS REQUIREMENTS APPLICABLE TO THE ISSUANCE OF THE TYPE CERTIFI

CATE FOR THE AIRCRAFT; 

( 2 ) T H E AIRCRAFT SUBSTANTIALLY COMPLIES WITH THE APPLICABLE 

FLIGHT CHARACTERISTICS REQUIREMENTS FOR THE TYPE CERTIFICATE; 

( 3 ) T H E AIRCRAFT CAN BE OPERATED SAFELY UNDER THE APPROPRI

ATE OPERATING LIMITATIONS SPECIFIED I N THIS REGULATION. 

( D ) T H E MANUFACTURER HAS SUBMITTED A REPORT SHOWING THAT 

THE AIRCRAFT INCORPORATING THE MODIFICATIONS INVOLVED HAD BEEN FLOWN I N 

ALL MANEUVERS NECESSARY TO SHOW COMPLIANCE WITH THE FLIGHT REQUIRE

MENTS APPLICABLE TO THESE MODIFICATIONS A N D TO ESTABLISH THAT THE AIRCRAFT 

CAN BE OPERATED SAFELY I N ACCORDANCE WITH THE LIMITATIONS SPECIFIED I N 

THIS REGULATION. 

( E ) T H E MANUFACTURER HAS ESTABLISHED, I N A PROVISIONAL AIRCRAFT 

FLIGHT MANUAL OR OTHER DOCUMENT A N D APPROPRIATE PLACARDS, LIMITATIONS 

WITH RESPECT TO WEIGHTS, SPEEDS, FLIGHT MANEUVERS, LOADING, OPERATION OF 

CONTROLS A N D EQUIPMENT, A N D ALL OTHER RELEVANT FACTORS. T H E LIMITATIONS 

SHALL INCLUDE ALL THE LIMITATIONS REQUIRED FOR THE ISSUANCE OF A TYPE CER

TIFICATE FOR THE AIRCRAFT: Provided, T H A T , WHERE SUCH LIMITATIONS HAVE NOT 

BEEN ESTABLISHED, APPROPRIATE RESTRICTIONS ON THE OPERATION OF THE AIR

CRAFT SHALL BE ESTABLISHED. 

( F ) T H E MANUFACTURER HAS ESTABLISHED A N INSPECTION A N D M A I N 

TENANCE PROGRAM FOR THE CONTINUED AIRWORTHINESS OF THE AIRCRAFT. 

( G ) A N AIRCRAFT MODIFIED I N ACCORDANCE WITH THE CORRESPOND

I N G A M E N D M E N T TO THE TYPE CERTIFICATE HAS BEEN FLOWN B Y T H E ' M A N U F A C 

TURER FOR THE N U M B E R OF HOURS FOUND NECESSARY B Y THE AUTHORIZED REPRE

SENTATIVE OF THE ADMINISTRATOR, SUCH FLIGHTS HAVING BEEN CONDUCTED PUR

SUANT TO THE AUTHORITY OF AN EXPERIMENTAL CERTIFICATE ISSUED UNDER PART 1 

OF THE C I V I L A I R REGULATIONS. 

1 2 . Provisional airworthiness certificates corresponding with pro
visional amendment to type certificate. A CLASS I OR A CLASS I I PROVI

SIONAL AIRWORTHINESS CERTIFICATE, AS SPECIFIED I N SECTION 2 OF THIS REGULATION, 

WILL BE ISSUED FOR A N AIRCRAFT, FOR WHICH A PROVISIONAL A M E N D M E N T TO 

THE TYPE CERTIFICATE HAS BEEN ISSUED, WHEN THE APPLICANT SHOWS COMPLIANCE 

WITH THE PROVISIONS OF PARAGRAPHS ( A ) THROUGH ( E ) OF THIS SECTION, A N D 

A N AUTHORIZED REPRESENTATIVE OF THE ADMINISTRATOR FINDS THAT THERE I S NO 

FEATURE, CHARACTERISTIC, OR CONDITION OF THE AIRCRAFT, AS MODIFIED I N ACCORD

ANCE WITH THE PROVISIONALLY A M E N D E D TYPE CERTIFICATE, WHICH WOULD RENDER 

THE AIRCRAFT UNSAFE W H E N OPERATED I N ACCORDANCE WITH THE LIMITATIONS 

ESTABLISHED I N SECTIONS 1 1 ( E ) A N D 1 3 A N D , I F APPLICABLE, SECTION 1 4 OF THIS 

REGULATION. 

( A ) T H E APPLICANT SUBMITS EVIDENCE THAT APPROVAL HAS BEEN 

OBTAINED FOR THE RELEVANT PROVISIONAL A M E N D M E N T TO THE TYPE CERTIFICATE 

FOR THE AIRCRAFT. 

( B ) T H E APPLICANT SUBMITS EVIDENCE THAT THE MODIFICATION TO 

THE AIRCRAFT WAS ACCOMPLISHED UNDER A QUALITY CONTROL SYSTEM ADEQUATE 

TO INSURE THAT THE MODIFICATION CONFORMS TO THE PROVISIONALLY A M E N D E D 

TYPE CERTIFICATE. 
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( c ) T h e a p p l i c a n t s u b m i t s a s t a t e m e n t t h a t t h e a i r c r a f t h a s 
b e e n f o u n d b y h i m t o b e i n a s a f e o p e r a t i n g c o n d i t i o n u n d e r t h e a p p l i 
c a b l e l i m i t a t i o n s . 

( d ) T h e a p p l i c a n t s u b m i t s a s t a t e m e n t t h a t t h e a i r c r a f t h a s 
b e e n flown a t l e a s t 5 h o u r s b y t h e m a n u f a c t u r e r . 

( e ) T h e a i r c r a f t h a s b e e n s u p p l i e d w i t h a p r o v i s i o n a l a i r c r a f t 
flight m a n u a l o r o t h e r d o c u m e n t a n d a p p r o p r i a t e p l a c a r d s c o n t a i n i n g 
t h e l i m i t a t i o n s r e q u i r e d b y s e c t i o n s 1 1 ( e ) a n d 1 3 a n d , i f a p p l i c a b l e , 
s e c t i o n 1 4 o f t h i s r e g u l a t i o n . 

O P E R A T I N G L I M I T A T I O N S 

1 3 . Operation of provisionally certificated aircraft. A n a i r c r a f t 
f o r w h i c h a p r o v i s i o n a l a i r w o r t h i n e s s c e r t i f i c a t e h a s b e e n i s s u e d s h a l l 
b e o p e r a t e d o n l y b y a p e r s o n e l i g i b l e t o a p p l y f o r a p r o v i s i o n a l a i r w o r t h i 
n e s s c e r t i f i c a t e i n a c c o r d a n c e w i t h s e c t i o n 2 o f t h i s r e g u l a t i o n . O p e r a 
t i o n s s h a l l b e i n c o m p l i a n c e w i t h p a r a g r a p h s ( a ) t h r o u g h ( j ) o f t h i s 
s e c t i o n . 

( a ) T h e a i r c r a f t s h a l l n o t b e o p e r a t e d i n a i r t r a n s p o r t a t i o n 
u n l e s s s o a u t h o r i z e d i n a p a r t i c u l a r c a s e b y t h e D i r e c t o r , B u r e a u o f 
F l i g h t S t a n d a r d s . 

( b ) O p e r a t i o n s s h a l l b e r e s t r i c t e d t o t h e U n i t e d S t a t e s , i t s 
T e r r i t o r i e s a n d p o s s e s s i o n s . 

( c ) T h e a i r c r a f t s h a l l b e l i m i t e d t o t h e t y p e s o f o p e r a t i o n s 
l i s t e d i n s u b p a r a g r a p h s ( 1 ) t h r o u g h ( 7 ) o f t h i s p a r a g r a p h . 

( 1 ) F l i g h t s c o n d u c t e d b y t h e a i r c r a f t o r e n g i n e m a n u f a c 
t u r e r i n d i r e c t c o n j u n c t i o n w i t h t h e t y p e o r s u p p l e m e n t a l t y p e c e r t i f i c a 
t i o n o f t h e a i r c r a f t ; 

( 2 ) T r a i n i n g o f flight c r e w s , i n c l u d i n g s i m u l a t e d a i r c a r r i e r 
o p e r a t i o n s ; 

( 3 ) D e m o n s t r a t i o n flights c o n d u c t e d b y t h e m a n u f a c t u r e r 
f o r p r o s p e c t i v e p u r c h a s e r s ; 

( 4 ) M a r k e t s u r v e y s b y t h e m a n u f a c t u r e r 
( 5 ) F l i g h t c h e c k i n g o f i n s t r u m e n t s , a c c e s s o r i e s , a n d e q u i p 

m e n t , t h e f u n c t i o n i n g o f w h i c h d o e s n o t a d v e r s e l y a f f e c t t h e b a s i c a i r 
w o r t h i n e s s o f t h e a i r c r a f t ; 

( 6 ) S e r v i c e t e s t i n g o f t h e a i r c r a f t ; 
( 7 ) S u c h a d d i t i o n a l o p e r a t i o n s a s m a y b e s p e c i f i c a l l y a u t h o r 

i z e d b y t h e a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r . 
( d ) A l l o p e r a t i o n s s h a l l b e c o n d u c t e d w i t h i n t h e p r e s c r i b e d 

l i m i t a t i o n s d i s p l a y e d i n t h e a i r c r a f t o r s e t f o r t h i n t h e p r o v i s i o n a l a i r 
c r a f t flight m a n u a l o r o t h e r d o c u m e n t c o n t a i n i n g t h e l i m i t a t i o n s f o r t h e 
s a f e o p e r a t i o n o f t h e a i r c r a f t : Provided, T h a t o p e r a t i o n s c o n d u c t e d i n 
d i r e c t c o n j u n c t i o n w i t h t h e t y p e o r s u p p l e m e n t a l t y p e c e r t i f i c a t i o n o f 
t h e a i r c r a f t s h a l l b e s u b j e c t t o t h e e x p e r i m e n t a l a i r c r a f t l i m i t a t i o n s o f 
s e c t i o n 1 . 7 4 o f P a r t 1 o f t h e C i v i l A i r R e g u l a t i o n s , a n d a l l " f l i g h t t e s t s " 
a s d e f i n e d i n s e c t i o n 6 0 . 6 0 o f t h e C i v i l A i r R e g u l a t i o n s s h a l l b e c o n d u c t e d 
i n a c c o r d a n c e w i t h t h e r e q u i r e m e n t s o f s e c t i o n 6 0 . 2 4 o f t h a t p a r t . 

( e ) T h e o p e r a t o r s h a l l e s t a b l i s h p r o c e d u r e s f o r t h e u s e a n d 
g u i d a n c e o f flight a n d g r o u n d p e r s o n n e l i n t h e c o n d u c t o f o p e r a t i o n s 
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u n d e r t h i s s e c t i o n . S p e c i f i c p r o c e d u r e s s h a l l b e e s t a b l i s h e d f o r o p e r a 
t i o n s f r o m a n d i n t o a i r p o r t s w h e r e t h e r u n w a y s r e q u i r e t a k e o f f s o r 
a p p r o a c h e s o v e r p o p u l a t e d a r e a s . A l l p r o c e d u r e s s h a l l b e a p p r o v e d b y 
a n a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r . A l l o p e r a t i o n s s h a l l 
b e c o n d u c t e d i n a c c o r d a n c e w i t h s u c h a p p r o v e d p r o c e d u r e s . 

( f ) T h e o p e r a t o r s h a l l i n s u r e t h a t e a c h flight c r e w m e m b e r i s 
p r o p e r l y c e r t i f i c a t e d a n d p o s s e s s e s a d e q u a t e k n o w l e d g e o f , a n d f a m i l i a r 
i t y w i t h , t h e a i r c r a f t a n d t h e p r o c e d u r e s t o b e u s e d b y h i m . 

( g ) T h e a i r c r a f t s h a l l b e m a i n t a i n e d i n a c c o r d a n c e w i t h a p p l i 
c a b l e C i v i l A i r R e g u l a t i o n s , w i t h t h e i n s p e c t i o n a n d m a i n t e n a n c e p r o g r a m 
e s t a b l i s h e d i n a c c o r d a n c e w i t h t h i s r e g u l a t i o n , a n d w i t h a n y s p e c i a l 
i n s p e c t i o n s a n d m a i n t e n a n c e c o n d i t i o n s p r e s c r i b e d b y a n a u t h o r i z e d 
r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r . 

( h ) N o a i r c r a f t s h a l l b e o p e r a t e d u n d e r a u t h o r i t y o f a p r o v i 
s i o n a l a i r w o r t h i n e s s c e r t i f i c a t e i f t h e m a n u f a c t u r e r o r t h e a u t h o r i z e d 
r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r d e t e r m i n e s t h a t a c h a n g e i n d e s i g n , 
c o n s t r u c t i o n , o r o p e r a t i o n i s n e c e s s a r y t o i n s u r e s a f e o p e r a t i o n , u n t i l 
s u c h c h a n g e i s m a d e a n d a p p r o v e d b y t h e a u t h o r i z e d r e p r e s e n t a t i v e o f 
t h e A d m i n i s t r a t o r . S e c t i o n 1 . 2 4 o f P a r t 1 o f t h e C i v i l A i r R e g u l a t i o n s 
s h a l l b e a p p l i c a b l e t o o p e r a t i o n s u n d e r t h i s s e c t i o n . 

( i ) O n l y t h o s e p e r s o n s w h o h a v e a b o n a fide i n t e r e s t i n t h e 
o p e r a t i o n s p e r m i t t e d u n d e r t h i s s e c t i o n o r w h o a r e s p e c i f i c a l l y a u t h o r 
i z e d b y b o t h t h e m a n u f a c t u r e r a n d t h e a u t h o r i z e d r e p r e s e n t a t i v e o f t h e 
A d m i n i s t r a t o r m a y b e c a r r i e d i n p r o v i s i o n a l l y c e r t i f i c a t e d a i r c r a f t : 
Provided, T h a t t h e y h a v e b e e n a d v i s e d b y t h e o p e r a t o r o f t h e p r o v i s i o n a l 
c e r t i f i c a t i o n s t a t u s o f t h e a i r c r a f t . 

( j ) T h e a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r m a y 
p r e s c r i b e s u c h a d d i t i o n a l l i m i t a t i o n s o r p r o c e d u r e s a s h e finds n e c e s s a r y . 
T h i s s h a l l i n c l u d e l i m i t a t i o n s o n t h e n u m b e r o f p e r s o n s w h o m a y b e 
c a r r i e d a b o a r d t h e a i r c r a f t . 

1 4 . Additional limitations to operations by air carriers. I n a d d i 
t i o n t o t h e l i m i t a t i o n s i n s e c t i o n 1 3 o f t h i s r e g u l a t i o n , o p e r a t i o n s b y a i r 
c a r r i e r s s h a l l b e s u b j e c t t o t h e p r o v i s i o n s o f p a r a g r a p h s ( a ) t h r o u g h ( d ) 
o f t h i s s e c t i o n . 

( a ) I n a d d i t i o n t o c r e w m e m b e r s , t h e a i r c r a f t m a y c a r r y o n l y 
t h o s e p e r s o n s w h o a r e l i s t e d i n s e c t i o n 4 0 . 3 5 6 ( c ) o f P a r t 4 0 o f t h e C i v i l 
A i r R e g u l a t i o n s o r w h o a r e s p e c i f i c a l l y a u t h o r i z e d b y b o t h t h e a i r c a r 
r i e r a n d t h e a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r . 

( b ) T h e a i r c a r r i e r s h a l l m a i n t a i n c u r r e n t r e c o r d s f o r e a c h 
f l i g h t c r e w m e m b e r . T h e s e r e c o r d s s h a l l i n c l u d e s u c h i n f o r m a t i o n a s i s 
n e c e s s a r y t o s h o w t h a t e a c h flight c r e w m e m b e r i s p r o p e r l y t r a i n e d a n d 
q u a l i f i e d t o p e r f o r m h i s a s s i g n e d d u t i e s . 

( c ) T h e a p p r o p r i a t e i n s t r u c t o r , s u p e r v i s o r , o r c h e c k a i r m a n 
s h a l l c e r t i f y t o t h e p r o f i c i e n c y o f e a c h flight c r e w m e m b e r a n d s u c h c e r 
t i f i c a t i o n s h a l l b e c o m e a p a r t o f t h e flight c r e w m e m b e r ' s r e c o r d . 

( d ) A l o g o f a l l flights c o n d u c t e d u n d e r t h i s r e g u l a t i o n , a n d 
a c c u r a t e a n d c o m p l e t e r e c o r d s o f i n s p e c t i o n s m a d e a n d m a i n t e n a n c e 
a c c o m p l i s h e d , s h a l l b e k e p t b y t h e a i r c a r r i e r a n d m a d e a v a i l a b l e t o t h e 
m a n u f a c t u r e r a n d t o a n a u t h o r i z e d r e p r e s e n t a t i v e o f t h e A d m i n i s t r a t o r . 
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1 5 . Other operations. T h e D i r e c t o r , B u r e a u o f F l i g h t S t a n d a r d s , 
m a y c r e d i t t o w a r d t h e a i r c r a f t p r o v i n g t e s t r e q u i r e m e n t s o f t h e a p p l i 
c a b l e a i r c a r r i e r r e g u l a t i o n s s u c h o p e r a t i o n s c o n d u c t e d p u r s u a n t t o t h i s 
s p e c i a l r e g u l a t i o n a s h e finds h a v e m e t t h e a p p l i c a b l e a i r c r a f t p r o v i n g 
t e s t r e q u i r e m e n t s : Provided, T h a t h e a l s o finds t h a t t h e r e i s n o s i g n i f i 
c a n t d i f f e r e n c e b e t w e e n t h e p r o v i s i o n a l l y c e r t i f i c a t e d a i r c r a f t a n d t h e a i r 
c r a f t f o r w h i c h a p p l i c a t i o n i s m a d e f o r o p e r a t i o n p u r s u a n t t o a n a i r 
c a r r i e r o p e r a t i n g c e r t i f i c a t e . 

C E R T I F I C A T E S I S S U E D U N D E R S R - 4 2 5 A A N D S R - 4 2 5 B 

1 6 . Duration. C u r r e n t l y v a l i d p r o v i s i o n a l t y p e a n d a i r w o r t h i n e s s 
c e r t i f i c a t e s i s s u e d i n a c c o r d a n c e w i t h S p e c i a l C i v i l A i r R e g u l a t i o n s N o s . 
S R - 4 2 5 A a n d S R - 4 2 5 B s h a l l r e m a i n i n e f f e c t f o r t h e d u r a t i o n s a n d 
u n d e r t h e c o n d i t i o n s p r e s c r i b e d i n t h o s e r e g u l a t i o n s . 

T h i s s p e c i a l r e g u l a t i o n s u p e r s e d e s S p e c i a l C i v i l A i r R e g u l a t i o n 
N o . S R - 4 2 5 B a n d s h a l l t e r m i n a t e o n J u n e 3 0 , 1 9 6 3 , u n l e s s s o o n e r s u p e r 
s e d e d , r e s c i n d e d , o r o t h e r w i s e t e r m i n a t e d . 
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Addendum 

Preambles of Amendments to Civil Air Regulations Part 7 

NOTE 

Part 7 of the Civil Air Regulations was adopted by the Civil Aeronau
tics Board on May 25, 1956, to become effective on August 1, 1956. The 
preamble of the new part, and the preambles of amendments thereto, are 
given in the attached pages. 

CAM 7 P - 1 



New Part 7 

Rotorcraft Airworthiness; Transport Adopted: May 25, 1956 
Categories Effective: Aug. 1, 1956 

Published: June 2, 1956 
(21 F.R. 3743) 

Until the present time, all of the effective airworthiness requirements for ro torcraf t 
were contained in P a r t 6 of the Civil Air Regulations. These requirements were based 
mainly upon experience with rotorcraf t of relatively small size, and very little distinction 
was made between large and small rotorcraf t or between ro torcra f t intended for general 
and a ir c a r r i e r service. 

Since the adoption of P a r t 6 the size and complexity of ro torcra f t equipment have 
grown, and with each new design development in this field an at tempt w a s made to 
accommodate the changes within the framework of P a r t 6. This became more difficult 
to do because when cater ing to the larger and more complicated ro torcra f t the airworthiness 
provisions for smaller, more basic, rotorcraf t became unnecessarily complex. Therefore, 
it has become apparent t h a t the existing regulations in P a r t 6 a r e not suitable for the 
certification requirements applicable to both large and small rotorcraf t and rotorcraf t to 
be utilized in the transport category class require a set of provisions peculiar to their needs. 

In recognition of this situation, the Board , in recent years , h a s conducted studies with 
the view to establishing airworthiness requirements for large ro torcraf t which a r e intended 
to be used in a i r c a r r i e r service. These studies have resulted in a categorization of rotor
c r a f t with corresponding airworthiness requirements. The three categories being estab
lished are the "Normal Category" for ro torcra f t of 6,000 pounds or less max imum weight, 
"Transport Category A" for multiengine rotorcraf t of unlimited weight, and "Transport 
Category B " for single or multiengine ro torcra f t of 20,000 pounds or less maximum weight. 
Rotorcraf t certificated in either of the transport categories will be eligible for operations 
in either scheduled or irregular passenger or c a r g o service. 

Concurrently with the adoption of this new P a r t 7, the Board is adopting amendments 
to P a r t 6 of the Civil Air Regulations which make the p a r t applicable to small ro torcraf t 
in the normal category and which simplify and clarify the requirements for certification 
of such rotorcraf t . 

In the development of P a r t 7, consideration w a s given to the problem of whether 
specific airworthiness requirements for large rotorcraf t should be adopted prior to obtaining 
significant operating experience in such ro torcra f t types, o r whether the considerations of 
the design of large transport category ro torcra f t required an early determination of a t 
least the broad objective s tandards for certification of such large rotorcraf t . I t is to be 
desired, and it is the Board's general policy, to have the benefit of experience in advance 
o f adoption of regulations. However, much can be gained by initially establishing broad 
objective s tandards and giving the Administrator wide discretion in approving features 
of design which were not anticipated. Therefore, the B o a r d considers it desirable to 
promulgate such s tandards a t this time in the belief that safe operations are most assured 
where basic s tandards have been established. 

After determining that the provisions of P a r t 6 were not suitable for the certification 
of large multiengine transport category rotorcraft , and a f t er completion of the afore
mentioned studies, a notice of proposed rule making (20 F . R . 3 1 1 4 ) w a s circulated as 
Civil Air Regulation Draf t Release No. 55 -11 to solicit comment on the proposed categori
zation of rotorcraf t . 

Comments received on the subject were almost universally favorable to the Board's 
adopting objective s tandards immediately so that the design and construction of large 
rotorcraf t could proceed under some pattern of uniformity. The comment of one industry 
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observer, however, while acknowledging that experience gained with transport category 
airplanes could provide gutdeposts for developing regulations for rotorcraf t airworthiness 
in a r e a s such as structures , design, and construction, nevertheless, expressed reservation 
as to whether performance requirements could be prepared on the same basis since there 
was insufficient operational experience with the types of ro torcraf t envisaged in the 
transport-category classes. 

In recognition of this valid comment, and because the B o a r d does not intend to limit 
novel design features o r operating techniques which may prove advantageous, the per
formance specifications in this p a r t a r e limited in general t o requirements for the scheduling 
of performance data . There a r e included, however, two quantitat ive requirements : One 
is the minimum one-engine-inoperative climb for Transpor t Category A r o t o r c r a f t ; and 
the other, a minimum hovering ceiling for Transport Category B rotorcraf t . These climb 
requirements a r e expressed in terms of ra tes of climb. Among the comments received on 
the proposal were recommendations that these minima be expressed in t erms of gradient of 
climb. While this recommendation has substantial merit, it i s considered advisable to 
retain the more famil iar expression for the present and to study the m a t t e r a t the next 
Annual Airworthiness Review, since consideration of fac tors of minimum speed or accelera
tion may be necessary. I t is considered that for the time being the two quantitat ive require
ments a r e reasonable minima. However, in order to define more fully the level of 
performance for the rotorcraf t , it will be necessary to implement the performance data 
scheduled under this p a r t with operating limitations relating to the measured performance 
of the rotorcraft , the dimensions of the heliport used, the adjacent obstacles, and the 
routes traversed. Because i t is considered desirable to obtain experience in the operation 
of transport category rotorcraf t before establishing by regulation specific operating limi
tations, It is contemplated that in the interim, for a i r c a r r i e r operations arid for other 
operations over highly congested areas , the Administrator will determine t h a t the opera
tions in question a r e limited in such" a manner as to assure a safe operation. Performance 
operating limitations will, however, be developed and included in the Civil Air Regulations 
a s rapidly a s the s ta te of the a r t permits. 

In considering this part , a maximum weight limitation had to be established for 
Transpor t Category B rotorcraf t . T h e limit set in the notice of proposed rule making was 
17,500 pounds. This limit has been raised to 20,000 pounds upon advice that some manu
fac turers now have design studies for single-engine ro torcra f t which a r e expected to go 
over 17,500 pounds. This weight limit appears adequate to assure safety to all Transport 
Category B rotorcraf t and is sufficiently high to include all reported single-engine designs 
now being developed by the manufacturers . 

Another important problem to which the B o a r d gave part icu lar consideration is that 
of fire protection for structures , controls, and other components of the rotorcraf t . The 
fire protection requirements for Transport Category A rotorcraf t are intended to permit 
extinguishment of a fire and the continuation of the flight to a suitable airport . The 
Category B requirements, on the other hand, a r e intended to protect the rotorcraf t and 
i ts occupants during an immediate descent and landing. The difference in the requirements 
is considered consistent with, the approach taken with respect to the performance require
ments applicable to each category. 

The issue of appropriate maneuvering load factors for maneuvering conditions ( s t ruc 
tura l requirements) is of significance. The maneuvering load fac tors included a r e the 
3.5 positive and 1.0 negative, which a r e the same as in P a r t 6. The values a r e unchanged 
due to lack of substantiation of other values; however, because certain comments ques
tioned the necessity for such high values for transport rotorcraft , this i s being made a 
m a t t e r for further study. 

Interested persons have been afforded an opportunity to part ic ipate in the making of 
this par t ( 2 0 F . R . 3 1 1 4 ) , and due consideration has been given to all relevant m a t t e r 
presented. 
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Amendment 7-1 
Position and Anticollision Light Adopted: Feb. 25, 1957 
Requirements Effective: Apr. 1, 1957 

Published: Mar. 1, 1957 
(22 F.R. 1275) 

The continuing increase in a ir traffic density and the advent of airplanes capable of 
appreciably higher speeds than heretofore attained demand further improvement in the ex
terior lighting of a ircraf t . The presently effective regulations in P a r t 7 of the Civil Air 
Regulations require an approved anticollision light and, in addition, require the installation 
of a flasher unit in the position light system. 

The presently effective specifications for anticollision lights were established a few 
years ago. They were based upon conclusions reached from experimentation and studies 
conducted by both industry and government. The use on a relatively large number of 
a i rcra f t of lights conforming to these specifications has revealed the need for further 
modification. Furthermore , during the past year or so experimentation has led to the de
velopment of condenser-discharge type lights which appear to have certain advantageous 
features. The inherent character is t ics of such lights, however, do not permit compliance 
with certain of the present specifications. The Board considers that both incandescent and 
condenser-discharge lights have sufficient advantages to permit their use, provided that 
the design features essential in an effective anticollision light system a r e incorporated. 
Accordingly, section 7.637 is being amended to include new specifications which establish 
in more detail the essential features of a n anticollision light and which a t the same time 
a r e sufficiently broad to permit the use of new lights currently under development. These 
specifications will afford coverage of all vital a r e a s around the rotorcraf t with due con
sideration to the physical configuration and flight character is t ics of the rotorcraf t . 

Exper ience with anticollision lights has shown tha t the relatively high intensity of 
these lights may have a deleterious effect on the visibility of the position lights, part icularly 
if the la t ter a r e flashing. Apparently the flashing of forward and r e a r position lights, the 
fuselage lights, and the anticollision lights is conducive to confusion as regards the direction 
of flight. Tests have shown that with the presently used system the clearest indication is 
obtained whe2), in addition to the flashing anticollision light, the lighting system is limited 
to two forward lights and a white r e a r light, and when these three position lighfs a r e on 
steady. In view of the foregoing, the provisions of section 7.632 which require fuselage 
lights, red tail light, and the flasher a r e being deleted. Concurrently with this amend
ment, P a r t 4 0 of the Civil Air Regulations is being amended to delete the provision for 
flashing position lights. 

These new specifications for anticollision and position lights will be applicable to all 
transport category rotorcraf t for which application for type certification is made af ter the 
effective date of this amendment. However, the new lighting system may be installed on 
current rotorcraf t on a voluntary basis. 

It is considered that these new requirements set forth necessary and sufficient condi
tions for anticollision light systems to provide a reasonable level of safety. However, since 
these requirements entail more conditions than have been required in the past, experience 
with them on individual rotorcraf t might indicate the need for future revisions, part icularly 
with respect to light intensities and coverage. Fur ther , as current research and develop
ment programs progress, the question of color of the light might need re-evaluation. The 
B o a r d will consider any necessary changes as might be indicated by future developments. 

Interested persons have been afforded an opportunity to part ic ipate in the making of 
this amendment (21 F . R . 3 3 8 8 ) , and due consideration has been given to all relevant 
mat ter presented. 

Amendment made changes in sections 7.632 and 7.637, and figure 7-1; added 
figure 7-4; and deleted section 7.634(c). 
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Amendment 7—2 
Miscellaneous Amendments Resulting 
From the 1957 Annual Airworthiness 
Review 

Adopted: 
Effective: 
Published: 

Apr. 15, 1958 
May 17, 1958 
Apr. 19, 1958 
(23 F.R. 2592) 

There a r e contained herein amendments with respect to various issues stemming from 
the 1957 Annual Airworthiness Review. 

The most significant of these amendments deal with the flight.requirements. Among 
these is included an amendment to section 7 . 1 0 3 ( a ) to el iminate the requirement for the 
installation of a rotor high-pitch stop when it is found that such a stop is unnecessary due 
to the inherent character is t ics of the rotorcraf t . 

The powerplant and s tructural fire protection requirements of P a r t 7 applicable to Cate
gory B rotorcraf t were designed to protect the rotorcraf t for 5 minutes in the event of a 
powerplant Are. On the other hand, the regulations applicable to Category A rotorcraf t 
were designed to give protection from powerplant fires for a sufficient time to permit 
continued operation to a landing area . P a r a g r a p h s ( c ) of section 7.111 and ( d ) of section 
7.118 contain options for multiengine Category B rotorcraf t which permit them to be certifi
cated under the Category A rotorcraf t requirements of these sections when, among other 
things, the fire protection requirements for Category A rotorcraf t a r e met. This permits 
the establishment of limiting heights and speeds for safe landing following the fai lure of 
only one engine ra ther than with complete power loss, and the demonstration of an autoro
tat ive landing ra ther than determining the autorotat ive landing distances. There are 
contained herein amendments to the aforementioned sections which delete the requirement 
that multiengine Category B rotorcraf t meet the fire protection requirements applicable to 
Category A rotorcraf t when these options a r e exercised. I t is required that the Adminis-
t r a t o r establish emergency procedures to be followed in the event of a powerplant Are, and 
these procedures a r e required to be included in the Airplane Fl ight Manual for Category 
B rotorcraf t . Such procedures normally entail the execution of an Immediate landing. 
In applying operating limitations to such rotorcraft , it is the Board's understanding that 
the Administrator will require an immediate landing in the event of fire while in flight. 

The takeoff provisions of P a r t 7 require the establishment of a crit ical decision point 
for Category A rotorcraft , a t which point the rotorcraf t is required to have attained the 
takeoff safety speed necessary to comply with the elimb requirements a t that point as well 
as to be able to be stopped safely following the engine failure at the crit ical decision point. 
Section 7 . 1 1 4 ( a ) ( 2 ) is being amended to permit the rotorcraf t to be a t a speed less than the 
takeoff safety speed a t the cr i t ica l decision point and, af ter fai lure of the cri t ical engine a t 
that point, permit continued acceleration so that a t the end of the rejected takeoff distance a 
speed of not less than the takeoff safety speed is attained. 

A significant addition to the regulations is included with respect to section 7.401. This 
section is being amended to require a means of protection against cooling fan blade failures. 
This amendment permits a l ternat ive means of compliance either by containment of the 
blades in the event of fai lure or by designing the fan so that it will not fail as a result of 
engine overspeed. 

When this part was originally promulgated the rotorcraf t operating limitations with re
spect to night and instrument flight were included in section 7.120. These limitations a r e 
now being placed in section 7.20 with minor editorial changes. The B o a r d appreciates 
that the development of automat ic stabilization devices has progressed rapidly and that the 
limitations contained herein might be unduly conservative in respect of certain rotorcraft . 
The B o a r d is, therefore, prepared to reconsider these limitations during future annual 
airworthiness reviews. 

In addition to the aforementioned changes, there a r e a number of relatively minor 
amendments dealing with definitions and flight requirements. 

Interested persons have been afforded an opportunity to part ic ipate in the making of 
this amendment (22 F . R . 9 1 1 6 ) , and due consideration has been given to all relevant m a t t e r 
presented. 
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Amendment made the following changes: 
(1) Amended sections 7.1, 7.103(a), 7.111(c), 7.114(a), 7.115 (a) and (b), 

7.118 (b), (c), and (d), 7.120(c), 7.123(b), and 7.131; and 
(2) Added sections 7.20(c) and 7.401 (d) and ( e ) . 

Amendment 7—3 
Correction of Amendment 7-2 Adopted: May 16, 1958 

Effective: May 17, 1958 
Publtehed: May 22, 1958 

(23 F.R. 3514) 
Civil Air Regulations Amendment 7 -2 contained inadvertent editorial errors in sec

tions 7 . 1 0 3 ( a ) and 7 . 1 1 8 ( b ) . 
Since this regulation corrects errors , is minor in nature , and imposes no additional 

burden on any person, notice and public procedure hereon a r e unnecessary. 

Amendment corrected sections 7.102(a) and 7.118(b). 

Amendment 7-4 
Miscellaneous Amendments Resulting From Adopted: Aug. 24, 1959 
the 1958 Annual Airworthiness Review Effective: Oct. 1, 1959 

Published: Sept. 1, 1959 
(24 F.R. 7074) 

There a r e contained herein amendments as a result of the 1958 Annual Airworthiness 
Review. 

In the flight requirements, a revision to section 7.121 replaces the current requirement 
for a demonstration of controllability a f ter power fai lure a t only one high speed condition 
with a requirement for controllability af ter power fai lure over the range of a i r speeds and 
altitudes for which certification is sought. A revision to section 7.123, while still requiring 
sat isfactory controllability, permits a slight negative slope of the stick position versus speed 
curve over the speed ranges prescribed. 

A number of changes a r e being made with respect to the s tructura l provisions. The re
quirement for ground vibration tests previously set forth in section 7.203 is being deleted. 
This act ion is based upon the conclusion that if any m a j o r component h a s a natura l fre
quency which would be significantly excited by some operating parameter , such a condition 
would be revealed in the course of other ground and flight tests. T h e a r b i t r a r y design loads 
established for pr imary control systems in section 7.225 preclude the use of some otherwise 
acceptable installations. Therefore, this section is being revised to permit a rational ap
proach to be used in establishing design loads which will be sufficient to insure a satisfactory-
control system. Section 7.235, having to do with the braked roll condition, is being amended 
to indicate that where rotor lift is present a load fac tor of 1.0 is acceptable in place of 
1.33, This is also being reflected in section 7.246. 

Several changes a r e being made to the sections dealing with control system design. 
One, to section 7.320, adds a requirement aimed a t minimizing the possibility of incorrect 
assembly of the elements of the flight control system. In addition, a new section 7.328 is 
being included to provide minimum safety s tandards for power-operated control systems. 
Another change to the design requirements is being made to section 7.332, wherein the test 
procedure is being standardized insofar as the at t i tude of the landing gear is concerned 
during the drop test. 

B y the amendment to section 7.483, the use of rigid fuel lines is permitted regardless 
of whether or not the line is under pressure, provided there is no other requirement for 
flexibility. 



P-8 ADDENDUM CAM 7 

An amendment to section 7.612 establishes more real ist ic requirements for airspeed 
indicator accuracy a t low speeds. This change is based on the fact that i t is extremely 
difficult to maintain low speeds during climbout and the pilot's attention is not likely to be 
concentrated on the airspeed indicator during the takeoff maneuver much before climbout 
speed is reached. Section 7.625 is being amended to cover new types of storage batteries a s 
well a s the conventional lead-acid type. 

In addition, there a r e included other changes which a r e of a clarifying or editorial 
nature. 

Interested persons have been afforded an opportunity to part ic ipate in the making of 
this amendment (24 F . R . 1 2 8 ) , and due consideration has been given to all relevant m a t t e r 
presented. 

Amendment made the following changes: 
(1) Amended sections 7.1(c)(3), 7.120(c), 7.123(b), 7.203, 7.225(a), 7.235, 

7.320, 7.328, 7.332(a), 7.334(c), 7.483, 7.612 (a) and (f), 7.625(d), 
7.644(d), 7.715, and 7.743(b)(5). 

(2) Deleted section 7.20(c); and 
(3) Added sections 7.121(e) and 7.246. 

As a result of the F i r s t Federa l Aviation Agency Airworthiness Review, the Agency 
published a notice of proposed rule making affecting several p a r t s of the Civil Air Regula
tions, This notice was published in the Federa l Regis ter ( 2 6 F . R . 5 1 3 0 ) and circulated as 
Civil Air Regulations D r a f t Release No. 6 1 - 1 2 dated J u n e 8, 1961. T h e r e a r e contained 
herein amendments to P a r t 7 of the Civil Air Regulations which stem from this F i r s t F A A 
Airworthiness Review. 

Interested persons have been afforded an opportunity to express their comments in 
regard to the proposal and, in some cases, the proposal has been modified in accordance 
with such comments. The more significant amendments being adopted by the Agency a r e 
discussed herein. 

Two changes a r e being made which affect control systems. Section 7.225 now requires 
manual control systems to comply with the provisions of tha t section. Because the word 
"manual" has erroneously been construed to limit the applicability of this section, it is 
being amended to make certain that it applies to all control systems. The other change is 
of an editorial nature, making section 7.226 consistent with the change to P a r t 6 covering 
the design of dual flight control systems. 

The present requirements on fac tors of safety and inspections for s tructura l castings 
specify a special fac tor of 2.0 for visual inspection only, and a fac tor of 1-25 when 3 sample 
castings a r e subjected to radiographic inspection and strength tests. Section 7.307 is being 
amended to provide a series of casting factors and corresponding test and inspection require
ments which reflect current methods and practices . In addition, a minor revision in Ihe 
format of this section has been made from that which was proposed and the rule now pro
vides for a l ternat ive methods of compliance with the requirements therein. 

A revision to the note under section 7.332 dealing with shock absorption tests is being 
made because i t does not reflect the ground loading conditions for tail-wheel type landing 
gear. I t w a s proposed in Draft Release 6 1 - 1 2 to add a new section 7.342 setting forth mini
mum design standards for hull and float design of "sea and amphibian type rotorcraf t ." 
To avoid having the requirement affect all amphibian rotorcraft , i.e., even those which have 
an extremely limited capability as an amphibian, the proposal h a s been confined in ap
plicability only to those ro torcraf t which a r e to be approved for both taking off from and 

Amendment 7-5 
Miscellaneous Amendments Resulting From 
the First Federal Aviation Agency 
Airworthiness Review 

Adopted: 
Effective: 
Published 

Mar. 27, 1962 
May 3, 1962 
Mar. 30, 1962 
{27 F.R. 2999) 
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alighting on water . The requirement is being set forth in a new paragraph ( c ) under sec
tion 7.340 r a t h e r than as a new section 7.342 because i t is concerned with buoyancy. This 
change necessitates the inclusion of the word "hulls" in section 7.340. 

The upper aisle width specified in section 7 . 3 5 7 ( g ) has been reduced from 2 0 to 18 
inches, for rotorcraf t having a passenger seating capaci ty of 1 0 or less, on the basis of 
studies indicating that this reduction would not adversely affect safe emergency evacuation. 
However, a further reduction of this dimension to 1 6 inches, as suggested by several inter
ested persons, has not been justified. Biometrie data derived from a general sampling of 
the civilian population reveals that a significant percentage of passengers have a standing 
hip-breadth exceeding 16 inches, whereas the percentage exceeding 18 inches is negligible. 
A. 16-inch, upper aisle width, therefore, introduces the probability t h a t a single passenger 
m a y j a m the aisle between seats in the excitement and near-panic of an emergency evacua
tion ; and, in any event, movement along the aisle would be retarded by the awkward side
ward, gait which large-hipped passengers must assume for passage. 

I t had been proposed that the optional provision of section 7.385, which permits the 
control of fire once it has started, would be deleted. Comments made on that proposal have 
led to the conclusion that such an amendment might be unnecessarily restr ict ive and would 
not be compatible with other requirements which do permit the control of fire in cargo 
compartments and nacelles. Accordingly, presently effective section 7.385 remains un
changed. Section 7.412 dealing with fuel line location is being deleted because sections 
7.358 and 7.385 cover both the ventilation and fire control aspects of section 7.412. 

Section 7 .405(e ) current ly requires each gearbox used in the rotor drive system of a 
category A helicopter to be bench tested for 150 hours. Th i s test is in addition, to a 200-
hour endurance test required by other provisions of this part . Because the 200-hour 
endurance. test is adequate to show the s tructural and functional capaci ty of the gearbox 
as an element of the whole helicopter, the additional test now required by section 7 . 4 0 5 ( e ) 
is not necessary. Therefore, the paragraph is being deleted. 

Presently effective sections 7.413 and 7.416 cover the demonstration of adequate fuel 
flow and the selection of unusuable fuel supply. The demonstration is required to be 
conducted with unusable fuel supply together with the minimum quantity of fuel necessary 
for conducting the flow t e s t As a result of comment received on Draft Release 6 1 - 1 2 , 
specific requirements for demonstrations or tests a r e being deleted from sections 7.413 and 
7.416. Adequate authority for any ground o r flight tests which might be required continues 
to rest in presently effective sections 7.15 and 7.16. The unusable fuel supply i s defined as 
that quantity a t which the first evidence of malfunction occurs. This definition is un
necessarily restrict ive and is not essential to safety since the ro torcra f t is no less a irworthy 
if an unusable fuel supply is selected as a quantity which is in excess of tha t which would 
produce a malfunction. Accordingly, the definition of unusable fuel supply is being revised 
to make i t not less than the quantity a t which the first evidence of malfunction occurs, the 
same as in other airworthiness parts . The form of section 7.413 is being arranged to make 
i t consistent with that of corresponding section 4b.413 in P a r t 4b. This change elimi
nates the provision that the ent ire fuel supply be capable of being utilized under certain 
conditions,, "insofar a s practicable." Such a requirement is unnecessary even when 
pract icable because a ro torcraf t will continue to be a irworthy so long as usable fuel can be 
used regardless of the quantity of unusable fuel. 

In addition to the m a t t e r of unusable fuel supply, another question has arisen relating 
to the flow requirements of section 7.413. Section 7 . 4 1 3 ( c ) presently requires that the 
available fuel flow shall be 150 percent of actual fuel consumption for gravi ty systems, 0.9 
pounds per takeoff horsepower per hour for pump systems, o r 125 percent of actual takeoff 
fuel consumption for pump systems. These margins a r e not required to insure adequate 
fuel flow. Fur thermore , a margin is unnecessary to offset system deterioration because 
such deterioration is precluded by proper maintenance, inspection, and overhaul. Accord
ingly, the presently effective provisions of paragraph ( c ) of section 7.413 a r e being de
leted. The provisions of paragraph (b) of section 7.416, a s proposed, a r e being transferred 
to a new paragraph ( c ) under section 7.413, as an editorial change, since the provision 
for fuel feed belongs more appropriately in the fuel flow section than in the unusable fuel 
supply section. 
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The presently effective provisions of sections 7.414 and 7.430 deal with fuel pumps and 
fuel flow. In consideration of the changes proposed for section 7.413, these flow provisions 
become unnecessarily repetitive. Section 7.414 is being deleted, therefore, and all fuel 
pump requirements a r e being combined in section 7.430 in a form consistent with other 
airworthiness parts . 

Presently effective section 7.415 also covers fuel flow rate , re lat ive to transfer systems, 
and bases required flow rates on horsepower output. Since the changes to section 7.413 
eliminate the horsepower basis for establishing flow rate , section 7.415 is being deleted. 

Presently effective section 7.438 merely repeats the requirement of section 7 . 6 0 4 ( f ) for 
a low fuel warning device. Therefore, section 7.438 is being deleted and the definition of low 
fuel is being transferred from the associated note to section 7 . 6 0 4 ( f ) . 

Section 7.488 requires a fireproof diaphragm to isolate the engine power section and 
all portions of the exhaust system from the engine accessory compartment, unless equivalent 
protection can be shown by other means. F i r e extinguishing systems a r e required to be 
provided in the engine power section, in the engine accessory section, and in complete power-
plant compartments. Since i t is considered that fire extinguishing systems a r e equivalent to 
a diaphragm in providing protection, there is no reason for retaining the provisions of 
section 7,488. Accordingly, this section is being deleted. Consistent with this change, the 
reference to section 7.488 in section 7 . 4 8 7 ( c ) is being deleted and, a s proposed, a provision 
is being added making the requirements of section 7 . 4 8 7 ( c ) applicable to any rotorcraf t 
equipped with a diaphragm to isolate the engine power section from the engine accessory 
section. 

Section 7.604 ( m ) current ly requires an oil temperature warning device for all 
rotor drive gearboxes. Because it is doubtful that such devices would further safety in 
the case of small, noncrit ical gearboxes of simple design, section 7 . 6 0 4 ( m ) is being amended 
to require oil temperature warning devices only for each main rotor drive gearbox including 
those gearboxes essential to rotor phasing. 

Several changes a r e being made to the electric system requirements. Section 7 .622 (b ) 
is being amended by adding two provisions which relate to the proper functioning of the 
generating system with respect to load equipment. Section 7 . 6 2 4 ( d ) is also being amended 
in order to eliminate an unnecessarily restrict ive provision requiring that certain electrical 
protective devices or their controls be accessible for resetting in flight. In addition, a new 
section 7.627 is being added which Is intended to insure the validity of electrical system tests 
under simulated conditions in the laboratory. 

Two changes a r e being made to the lighting requirements. F i g u r e 7 - 2 now specifies 
that position light intensity for angles 40" to 90° above or below the horizontal be at least 2 
candles. Because this results in an irrat ional discontinuity when related to the other 
data in figure 7-2, figure 7 - 2 is being amended to require an Intensity of 0.05 I for these 
angles. 

The current anticollision light requirements in section 7 . 6 3 7 ( a ) permit .03 steradians 
blockage. In view of recent qualitative studies, it has been determined t h a t such a limita
tion might be unduly restrictive. Therefore, section 7 . 6 3 7 ( a ) is being amended to permit 
0.5 steradians of obstruction. 

Hydraul ic system service difficulties have arisen which affect t h e proposal to add a new 
section, section 7.653, concerning hydraulic system tests . Therefore, the proposed addition 
of the new test requirement is not being included at this time. A study of the m a t t e r is 
being made outside the framework of this review. 

P a r t 7 current ly does not require the tail rotor to be marked. Because there have 
been a number of accidents attributable to persons walking into tail rotors, section 7 .738( f ) 
is being added to require that tail rotors be marked conspicuously. 

Miscellaneous changes of an editorial or clarifying na ture a r e being made to sections 
7.11, 7.306, 7.325, 7.436, 7.447, 7.612, 7.634, 7.642, 7.714, and 7.73S. Among the miscellaneous 
amendments there is one to expressly exclude from the provisions of section 7 .11 (b ) con
sideration of provisional type certificates. While it was proposed t h a t this be accomplished 
by a note, it now appears that it is more appropriate to include such a provision within 
section 7 .11 (b ) ra ther than as a note thereto. 

The proposed revisions to section 7 . 6 1 2 ( a ) ( 3 ) and ( 4 ) , have been withdrawn pend
ing completion of a more comprehensive review of rotorcraf t airspeed indicating system 
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regulations. Furthermore , the proposed section 7 . 6 1 2 ( f ) ( 4 ) requiring two complete s ta t i c 
a i r pressure operating systems for the required instruments a t the first pilot's station has 
been withdrawn in the light of comment received. I t has been determined that one such 
s tat ic a i r pressure operating system a s presently required is all that is necessary as a mini
mum requirement in the interest of safety. In addition, while not proposed, section 7.436 
is being amended to delete redundant and contradictory requirements. This is in accord
ance with P a r t 4b requirements and the deletion imposes no additional burden on any 
person. 

Interested persons have been afforded an opportunity to part ic ipate in the making of 
this amendment, and due consideration has been given to all relevant m a t t e r presented. 

Amendment made the following changes: 
(1) Amended sections 7.11(b), 7.225(a), 7.226, 7.306(c), 7.307(b), 7.325 

(a)(4), 7.332(a), 7.340, 7.357(g), 7.413, 7.416, 7.430, 7.436, 7.447, 
7.487(c), 7.604 (f) and (m), 7.612(f), 7.622(b), 7.624(d), 7.634(a), 
7.637(a), 7.642(a), 7.714(c), and 7.738(b)(1), and figure 7-2; 

(2) Deleted sections 7.405(e), 7.412, 7.414, 7.415, 7.438, and 7.488; and 
(3) Added sections 7.627 and 7.738 (f). 
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